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INTRODUCTION: 
| Being the Subſtance „ 
A LETTER to the Hon. . 


i 


Dax Sin, 
CHOY AM defired by the Machi- 
oneſs of Setflar to give you 
21 — ſome account of thoſe young 
AN Gentlemen and Ladies whom. 
you ſaw enter the ſaloon the 
morning you left us, and who came to his 
| Lordſhip's ſeat on an (adventure the moſt” 
extraordinary and the moſt to be admired 
| of any I ever knew. You may remember 
it was holiday time, and theſe little gentry 
being come from ſchool met firſt at the 
Counteſs of Tavilight's to divert themſelves; , 
where they were ſo divided in their taſte. 
for amuſements, that warm debates enſued... 
One propoſed Threading the Need!:, another 
_ Hlpt-cockles, a third Shuttle-cock, a fourth 
8 5 1 —_— 


w_ 
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„ INTRODUCTION. 
|  Blind-Man's- "Bu, and at Jaft Cards. were 
mentioned. iter T ele/c ſcope, a young gen- 


Ek tleman of diſtinguiſhed abilities, ſar ſilent, 
= a2d heard all with complacency and good. 
temper til! this diverſion was propoſed ; but 
then de ſtarted from his ſeat, and begged . 
they would thick of ſome more innocent 
amuſement. Playing at cards for money, 
ſays he, is ſo nearly allied to covetouſneſs 
and cheating, that I abhor it; and have of- 
ten wondered, when I was at Bath with my 
papa; how people, ſeemingly of years of 
= diſcretion, could fo far miſtake themſelves, 
= and abandon common ſenſe, as to lead a 
young urchin juſt breeched, or a little 4%. 
Am- lady in hanging ſleeves, ap to a gam- 
Jag-table, to play and bet for Mhillioge, 
© crowns, and perha guineas, among a cir- 
cle of ſharpers. Parents, continued he, 
-might almoſt as well teach their children - 
to thieve as to game; for they are kindred 
employments, and generally terminate in 
- the run of both fortune and character. 
* Lady Tavilizh:, who is no friend to the wo- 
dern 3 of education, ſmiled at this 
young gentlem an's remark, and defired him 
0 point oat ſome diverſion "himſelf, is 
impoſible for me, Madam, ſays he, to find 
out an 3 ſuitable to the taſte . 
; - 7 the 


* 


|. INTRODUCTION. „ 
. the company, unleſs I was perſectly a= 


quainted with their diſpoſitions ; but were 
| Fi to chuſe; I ſhould prefer thoſe which not 
only divert the mind, but improve the un- 
deritanding : and ſpch are many of the di- 
verſions at the ſchool. where I am placed. 
We ofich play at an Oration;, comical 


Diſputes, meajuring of Land and Houſes, tak- 


ing the Heights and. Diſtances of Mountains 
and Steepies, ſolving Problems and Paradexes, 
on Globes, and Maps, and ſometimes at Na- 
tural Philojophy, which I think is very en- 


tertaining, and at the ſame time extremely |} 


. uſeful ; for whether bur knowledge is ac- 


| quired by theſe amuſements, and reading | 
little books, or by ſerious and elaborate' 


fludy, what is obtained will be equally ſer- 
viceable: nay, perhaps that which is ac- 
. quired in the entertaining manner may have 
the advantage; for, as it is conveyed to 
the mind with a train of pleaſing ideas, it 


will de the more permanent and laſting, 


and the eafter called up by the memory to 
Our afhſlance. 5 1 
The Counteſs was very defirous of knows» 
ing what fort of- diverfion could be made 
of 


** 


Natural Philoſophy; and finding her 


- young vilitors in the ſame diſpoſition, ſhe 


conducted them to the Marquis of * 


3 


0 INTRODUCTION. : 
that ns. hoy y mig ht have the uſe of proper in- 

s my Lord bot w_ _ en- 
aged in com *+ £44 wilzght, though 
gigs ied G1 his Len would © not 
difturb him, but led them through the ſa- 
Toon into a private parlour, where our little 

Philoſopher, at the requeſt of ber Ladyſhip, 
Immediately open dog 4 Lecture, without 
making idle a or waiting for further 

ſolicications, which he knew would be mW 
. ; 
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SECTUREL” -- 
_ Of Marr and MoTion,. 
Y Matter, my dear friends, wwe mean the 
 /ubftance of all things, or that of Which 
all bodies are compoſed, in whatever ſorm 
or manner they may preſent themſelves to 
our ſenſes: for this top, Tom Wil/en's ivory, 
ball, the hill betore us, that orange on the 
table, and all things you ſee, ate made of 
matter differently formed. 3 
As to Motien, | may ſave myſelf and you 
the trouble of explaining that; for every 
boy who can whip his top knows what mo- 
tion is as well as his maſter. 
. Matter, or Body, is indifferent 10 motion or 
ref, As for example, now I whip my top. 
and it rung round, or is in motion; but 
when I no longer whip it, the top falls 
down, as you ſee, and 1s at reft. 


"When @ body is in motion, as much force 


is required to make it re, as was required 
aubile it was reſt, to put it in motion. 
Thus ſuppoſe a boy ſtrikes a trap-ball with 
one hand, and another ſtands cloſe by to 
catch it with one of his hands, it will re- 
quire as much ſtrength or force to ſtop that 


* 


* 


* * 


know by daily experience that — 2 , 
. ed by 
- any body? At which our litt 
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ball, or put it in a ſtate of reſt, as the other - 


gave to put it in motion; allowing for the 
diſtance the two boys ſtand apart. 
Ne body or part of matter can give itſelf 


either mation or reft : and therefore a body 


at reſt will remain ſo for ever, unleſs it be 
put in motion by ſome external cauſe; and 
a body in motion will move for ever, un- 
leſs ſome external cauſe flops it. 

This ſeemed ſo abſurd to Maſter Hi//az, 


" that de barſt into a loud laugh. What, 


ſays he, ſhall any body tell me that m 
hoop or my top will run for ever, when L 


of themſelves, without being toue . 
e Philoſopher. 

was angry, and having commanded filents: 
De t expoſe your ignorance, Tom Wil/an, 
the ſake of a laugh, fays he: if Joo: 
intend" to go through my Courſe of -Phi- 


= 1 and to make yourſelf acquainted. ny 


with the nature of things, you muſt prepare 
to hear what 1s more extraordinary than 
this. When you ſay that nothing touched 
the top or the hoop, you forget their fric- 


tion or rubbing againſt the ground they run 


upon, and the refiffance they meet with 


from the air in their courſe, which is very 
conſiderable though it has eſcaped your no- 


tice. 


„ , w afar Fara Se ri GGG 2 ww wv» WW a WW”. 
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tice. Somewhat too might be ſaid on the 
gravity and attraction between the top or 
t 


e hoop, and the earth; but that you are 
not yet able to.comprehend, and therefore 


we ſhall proceed in our Lecture. 


it ii 


A bedy in motion will always move on in 
a firaight line, unleſs it be turned out of it by 
Some external cauſe. Thus we fee that a 


marble ſhot upon the ice, if the ſurface be 
very. ſmooth, will continue its motion in a 
Araigher line, till it is put to reſt by the 


friction of the ice and air, and the force of 
attraction and gravitation, 
The ſwiftne/; of motion is meaſured by di,. 
tance of place,' and the length of time in which 
performed, Thus if a cricket-ball and a 
fives-ball move each of them twenty yards 
in the ſame time, their motions are equally 


ſwift ; but if the fives-ball move two yards 
while the cricket-ball is moving one, then 
is the motion of the fives-ball twice as ſwift 


But the quantity of motion is meaſured by 
the feviftne/s of motion, as abeve deſcribed, and 


| the quantity of matter moved, confidered toge- 


_ Quantity of motion, But if the cricket- 155 


ther. For inſtance, if the cricket-ball be 


equal in bulk and weight to the fives-ball, 


and move as ſwift, then it hath an _— 


aut Fre? 
22 


. * hy : * — 
e ; 


a 
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be twice as big and heavy ac the fives-ball, | 
and yet move equally ſwift, it hath double 
the quantity of motion, and ſo in proportion. 
45 bodies have a natural tendency, attrac- 
' tion, or gravitation towards tach other. Here 
Den Wilſon, again laughing, told the com- 
pany that Philoſophy was made up of no- 
thing but hard words, That is becauſe you 
| have not ſenſe enough to enquire into, and 
_ retain the fignification of words, ſays our 
Philoſopher. All worde, continued he, are 
difficult till they are explained; and when 
that is done, we ſhall find that gravity. or 
gravitation will be as easily underſtood as 
praiſe or commendation, and- attraction as 
eaſily as correction, which you deſerve, 
Tom Wiljen, for your impertinence. =þHI. 
Gravity, my dear friends, #s tba uni ver- | 
fal diſpefitien of matter whith inthaes or car. 
ries the laſer part towards the, centre of the _ 
ter part; which is caligd weight or gra- 
witation i the leſſer body, but attraftion in 
i the greater, becauſe it draws, as it autre, the 
er body te it. Thus all bodies on or near 
the earth's ſurface have a tendency, or ſeem- 
ing inclination, to deſcend towards its mid- 


RY | | | : 1 8 
. M Wd e e 


dle part or centre; and but for this princi- 


le in nature, the earth (conſidering its 
form and ficuation in the univerſe). could 

vt ſubfilt as it is for we all ſuppoſe _ 
. ee earth 


* 5 Fay p 
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earth to be nearly round, (nay, we are ſure 
it is ſo, for my Lord Ahn, and many other 
gentlemen, you know, have failed round it) 


and as it is ſuſpendedin ſuck a mighty void. 
or ſpace, and always in motion, what ſhould 
hinder the ſtones, water, and other parts 


of 
matter falling from the ſarface, bot the al- 
mighty arm of God, or this priaciple or 


univerſal law in nature, of attraction and 
pine, which he has eſtabliſhed to 


eep the univerſe in order. Toillaſtrate 
and explain what I have ſaid, let us ſup- 
poſe the following. figure to be the earth 


and ſeas. Let Tom Mis Rind at. this 
point of the globe or earth where we are, 


* 


* 
* K —— er 9... r um At get © . 


18 - Joſe their 


10 ee 3 and __ 


and He Them 
- the earth, with 


a feet . they muſt be) 


towards us: if Tow drop an orange oot of - 


his band, it will fall down towards Hal: 
and if Hal drop an orange, it will fall 


ſeemingly N (if I may ſo expreſs 


1 towards Tom: and if thoſe oranges. 


hid weight and power ſufficient to diſplace 


tze other particles of matter of which the 
_ earth is compoſed, ſo as to make way to 
the centre, they woo!d there unite together 
and remain fixed; and they would then 
power of gravitation, as beig ky 
the centre of gravity, and unable to 
and only retain in themſelves the power 2 
attraction. 


This "occaſioned a general laugh; and 


Tom Wilſon farting upy aſked how Maſter 
_ Thompſon was to fand with his feet up- 


wards, as here reprefented, without bav- 


ing any thing to-ſupparthig head ? Have 
| patience, ſa i dae little Philoſopher, and L 
will tell you; bat pray behave with good 
manners, Maſter „ .and don't laugh 
at every thingi.zzan/ canaot comprehend. 
This difficulty is ed, and all the ſeem- 


ing confuſion whigh'you apprehead cf bo- 


dies flying off fro each other is removed, 
by Means of this — and gtavita- 


* i 7 
. % | 


"when & 


1 


" of HET any of the ſailors who have been 
: oy, world, add they will tell you that 
the 8 on the part of the over- 


though the earth is roun 

* their heels are oppoſite ours, the 
more danger of falling into mighty 
2 beneath them, than we are of f 


d though 


te moon or the ſtars. 
But beſides this general law o 
and vitation, Thich effects 1 
equa} , and, univerſally, there ELM 
lar bodies that attract and repel each gther, 


am * ſeen by the Marc or 
15 has not on * N of que - 
n needle of the mariner: 

b 2 with 1 the north ; 

attra 9 rin iron to it 

* A. forcing it 


_ al 


with cne end, an 


gov with the jog 4 t = Sam Jones's 


ife, which was whet on a loadſtone ſome 
Fears ago, Kill retains the power you ſee of 
ickiog op . needles and ſmall pieces of 


WITH Sealing Wax, Amber, ard R 
Stenes, When chafed or rubbed till they are 
warm, will likewiſe both attract and repel 
feathers, halts, Pas e. which is ſaſi · 

: ciene 
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art in v0 


[or rather riſing 1 wall call ik uy) ** 
1 


againſt us do not walk 2 eir heads, 
an | 


—— 
_ 


—_— 
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; cient to prove that each of theſe bodies has 
2 ſphere of attraction affigned it, beyond 
which. it will repel the ſame' body i it would 
otherwife attract. 
When bodies are ſo attracted by esch 
other as to be united or brought into cloſe 
contact, they then adhere or cohere toge- 
ther, ſo 10 2 not to be cably ſeparated, a 4 
this is called in Philoſophy the Poxwer of 
Cobyfion, and is undoubtedly that pieces 

which 'binds large bodies cop ; for 

large bodies are made ü atoms | or 
450 this Sh 


ticles inconceivably ſma 1.5 


1 — BITS be always proportioned to the 


rticles or quantity of the ſar- 
fer of A dee that 4 into contact or 
touch each other; for thoſe bodies that are 
of a ſpberical ſotm will not adhere ſo ſtrongly 
as thoſe that are flat or ſquare, becauſe they 


cas only touch each other at a certain point; 


and this is the reaſon why the particles of 
water and quickfilver, which are globular 


1 or round, are fo cafily ſeparated with 2 


touch, while thoſe of metals and ſome other 
bodies are not to be parted but with great 
force, To give us a familiar inſtance of 
this cohefion of matter, our Philoſopher 
took two leaden balls, and filing a part of 
* o that the | two flat parts might come 
| | into 


ihto cloſe contact, he gently 
. Together, and they united fo ral, that it 


reſtiag the ſhell af the bilt on rhe top 
his two forefingers; and Maler Sich was 


Emi Led AR Red RS... I. = 
/ | 
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preſſed them 


required confiderable force to 8. them a 
ſander. 


One tbiag I moſt tell you of magyetiſin, 


which feng preny extraordinary. Maſter: 
Brown took uncle's ſword, and Top- 
22 it with the point downwards, by 


placed with his father's amber-headed cane 
at about three or four feer diſtance, where 
he kept , rubbing the amber head rund dn 
his waiſtcoat. After ſome little time the 
ſword began to move, though, at that dif- 


tance ; and ſome time after that it turned 


quite round ; but was ſoon turned back 
again by Maſter Smitb's rubbing the amber 
head backwards, or in a contrary direction. 

Bot what ſeems moſt worthy of our ad- 


miration is the Electrical Fire, which fo 


plentiſully abounds in the univerſe, and 
hich is excited or made viſible, by the 
frition or rubbing of a glaſs globe. This 


fire, by a very fimple machine, may be con- 
veyed into the human body, every part of 


which it pervades in an inſtant, and 48 
ſaid to be very ſerviceable in the cure of 
ſome diſorders, It may be Yrawn from the 

\ B3 ladies 


it 14 o Marren and Mor1ox. 


we eyes, yet leaves them no leſs brilliant 
than they were before, It may be drawn 


! from thunder clouds, and is probably 55 


Prof. me poems of fire with the lightniog 3 fo 
Richmann of Hamburgh, who fixed 
4 e to bring it down \ Lat the clouds 
in ala B was killed by the ſtroke 
be ſame force atplied to two different bo- 
dies will the ſame quantity of 
motion in each them. To prove this, we 
put Maſter Jener into a boat, which (in- 
cl ding his own weight) weighed ten hun- 
dred, on the Thames by the Mill: Bank ; and 
on the Lambeth fide, juſt oppoſite, we placed 
another boat (of one hundred weight) with _ 
\ ſtring tied to it. Ibis ſtring Maſter Fonds 
pulled in the other boat; and we obſerved 


1 that as the boats approsched each other, 


the ſmall boat moved ten feet for every 
foot the other moved; which proves what 


3 ve have before obſerved as to the 9 


of motion. 
Aitractiem is the ftrenger ger, the nearer the 
aer bodies art to each other; and in 


different ; iPances of the ſame bodies it tes 
erzaſer as the ſquarts of the diflance between 
ile centres of theſe bedies increaſe. For if 


_ two. bodies at a given diſtance attract each 
other 


= 8 ” * 5 
© WP : 
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ether with a certin force, ut haf the diſ- 
tance they will attract each other with four 
times chat force. But this 1 ol] further 
explain in my bert courſe of; Lecture 
Doe © bodies at 4 diftante will; gat card | 
_ other in mti (by the force of \Attraion ov 
Gravitation. This we know to be true by 
experience, though we cannot account for 
It; and therefore it is to be received as a 
principle in Natural Philoſophy. 
Here Maſter Nies, again eng 
him, ' ſaid that could not be true; for 
two bodies at any diſtance could put one 
another in motion by their power of at- 
traction, the earth and the moon would 
move towards each other in a ſtraight line, 
and unite; and then, ſays he, Jauphing, - WM 
all Dr. Millins machines for lying thither 
would be ufeleſs. LY f 
But you ſhould conſider, ſays the Phi- 
loſopher, if a body, that by the attragion 
of another would move in a ſtraight line 
towards it, receives a new motion any ways 
oblique to the firſt, it will no longer move 
in a ſtraight line, accogding to either of 
theſe directions, but in a curve that will 
' partake of both. And this curve will 
differ according to the nature and quantity 
of the forces Rat concurred to produce it: 
, i * : N as 
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as for inſtance, in 


makes 
this ball; or an jg 2g _"_ 
this. egg; which wall be f forther 


our AY of ** 


+" 


* rar n 


in many caſes it 
a care 33 ends wbeie i 2 f 


* into itſeſf; chat is, it deguy, or re. 


or oval, like : 
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i wich the converſation of Maſter 


hiſhed with all the inſtruments neceſſary 
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140 Lecture was read at the Mar- 

' quiz of 3 who was To well 
ſexe wt thele young genilemen's meet- 
az" to improve chemſelves, that he 
then to 14 elegancly treated with 
a8 ſweermetts, fYlababe; : and fuch other 
dainties. as his Lordſhip thought were moſt 


proper for youth: and I Wuff obſerve, that 


the Marchioneſs did them the hopour'ct 
her conpatiy,, and was n 

eleſcope. 
As it was a moonlight night, her Ladyſhip, 


after ſupper, led them to the top of a rower, 


where his Lordſhip tas an obſervatory, fur- 


aftronomital and philoſophical obſervations; 
and the place itſelf is hy beſt that can 
conceived for - enquiries of this kind, a. 
for meditation,” * To fee an extenſive hori- 


ron thus ſfraded by the bros of night, and 
at intervals brightened up by the borrowed 


ai. of the moon dancing among the 
* | en, 


= Now 
; | of 3 is calle 
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clouds, was to me inexpreſſibly pleafing- 
Nothing wits heard” but ul tle breeze 
whiſpering the tap pot. the battlements; the 
.dying murmurs of a diſtant ae: the 
| CI of the. bird of night, 
who kept watch in an ivy tower near vs; 
the manſion clock, that recorded the time; 
aud old Echo, who repeated the hours from 
the fide of a rock, where the has ſecloded 
ever ſince fn we, Nig Me the 
> of nature, haſhed hinges ele to 
—Bat filence was ſoon broke by 


ok Abe who qhus began his Lee. | 


* 


1 dear friends, fays be 
25 you. . 2 ſeems. to be boynded at 
8 diſtance. 5 "Re 11 white 
t appears to meet the ky, hat 6 2918 

| Sa arch or pow nub over our heads. 
diſtant 2 where we loſe light 


the horizon; and 


ZED when the ſun, moon, and ſtars emerge from 
| - beneath and come into our fight, we ſay 


1 2 riſen, or got above the tines 
For all this Here canopy be 1 
with lights, that bedeck the Ry oy or 
3 | ry the earth, as the Sas, the F 


tars, the Camets and Planets, (to which 14 


F er Earth and the Moen belong) have all 
E | apparent 


2%. 


Of be onen 45 95 


5 apparent motion, as may be x 

the naked eye; though in none move 

but the planets and comets, as will be 
hereafter. - 

But beſides the ſtars which we ſee, there 
are others got difcermble by the naked eye, 
ſome of which are fixed ftars, and ſome 
are bodies moving about the moſt diſtant 
2 which were inviſible 25 unknown 
2 before the 5 of proſpeQive 
he * * 


- * » 
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ap Of the. TITTY Ms 
And the refraQting releſcope, 1 10. plete 


and were he placed at the immenſe diſ- 
tance they are at, would probably appear 
no bigger than one of them. Hence ſome 
Philoſophers have concluded, and I think 
N ons | without — that every fixed flar is 


. here ic is alſo. 8 Es 4 
| + 8 wy b 

F 

1 

75 4 : | 

„ 7 24 3 | £ 

a 

1 u fe the FO W 1 
wolt If you. this. {crew on ng fide of a 1 
vou can ſee the object you want to examine J 
in the moſt perfect manner; and if yon c 
_uſe the refraQting teleſcope, you muſt move 7 
backwards or forwards this ſmall part, till 4 
you have adjuſted it to your fight. Then | 
look at that part of the heavehs where I 
have pointed the * or indeed any other 1 
part, and you w eive more ſtars than 1 
you ſaw before wid th your eye alone. Theſe 3 
are fixed ſtars, and àre called fixed, becauſe 4 
they always keep the ſame diſtance one . 
from another, and the ſame diſtaüce from ; 
the ſun, which is fuppoſed-ro be alſo fixed ; x 


- ſun, 


: <a * 
* 3 mY 
" 4 


% - 
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@ fon that bas u fyſlem 4 oe revoly- 
" ing round it., Me our ſolar” 1 And 
if fo, how immenſely great; ns 
fully glorious, is the ſruQure: of this uni- 
verſe, which contains many thouſand 8 — 4 
large as oors ſoſpended in ther, —_ | 
like the earth round their ſeveral ſpns, a | 
filled with animals, plants, and minerals, 
all 2 8 ps different from ours, but all in- 
ed to maynify the Almighty Archi- 
f 9 — bis | 
et 2 meaſured the 'ocean in the 
of bis 'band, aue drew —— 
curtain, de malelb the cloud: bis chariot, 
and wwalketh upon the wings of the'wind. 
The fervour' and air of © piety, wich 
which he delivered this; filenced' all his 
companions, and gave infinite ſatisfaction 


"= to the Marchioneſs. To Wilſon, who 


Had before been mpertinent, began 
now to conſider himſelf as a fool in com- 
"pariſon of our Philoſpber; and as Maſter 
4 had ' mentioned "the ſolar ſy tem. 
he © begged | 2900 be n * EY 


"him. N 

That I will with pleaſure, * the 
'Phitoſo her; but firſt let we obſerve to 
A, hat of theſe JOY r ſome : 


: 
- 
© nes ne | 
% 


-. Maſter Lovelace, with ſame emotion, 
- ther will pon lead we! What, are the: fe- 
ries that have been told of ade Max jth 


We beam of the glory of G 


5 Of the Unzvangs, 
are lese, and lead us their own Ii 
as Joth- the Sow nnd, Fixed Stars; w 


op wg large 
5 . 


Der 


nnd. comets pr our faler* 222 


tem, which all give us. a. portion of 


light they have received. and ve in return | 
reflect to them a -portjon of outs; for I 


_ make no doubt, but thoſe who inhabit the 


mon have as. mach. of the ſun's light re- 
flected to them from the earth, 25 we have 
reflected to us from the moon, 

The inhabitants” of the moon ! er 


hi- 


_ Moon then tus ? 

I don't Kno what Katzen yoo 
3 replied the Pbiloſopher; Py 
no Ettravagant. ure to way „ 
the moo it ichabited as well as: "Ns x 
earth; though what fort, of inhabitants 
they are, "= on the earth are unable 10 
diſcover. "x part, I am . 
. boundleſs A e. co. me that 
un, which gives life to 7 is ocly 

and the air, 
, which 


ns N 


* 


2 N 
9 


h 


= 7 


a I 
ge" 
— 
I 


SE 


. » 
25 


_ k themſelves, 


- 2 ere Oe * , 2 
4 3 8 = - 
* T- 8 


e the „ens 00 23 | 


whjcl copy | 
dikath 6 is noſtrils! 
--D6 theo, O God. ſopport me öl i 

gurt with aſtoniſhioredt* at thy wonderful 
| 9 — fret it is bot iche imperti- 
that leads me to this enquiry, 
but cen de . ſee only the Mirts of | 


thy. glory, that 1 r 
. 


; 07 the Solan, rer: 9 
Qor Solar Sytem coming the fon it the | 
tre, and che planets and comets 

it. Fray look: at the figure on 
othie fide, where I have drawn the fon, 
EEE their ſeveral orb 


= — —_ diſtances from | 
an el es rags each n * 
with OY comet. 
We + nets, 36 I have aletady obſbrved, 
| tes that appear like ſtars, but ave 
| = uminous ; that is, they have no light 
though they ' give us __ 


for they Mine by refletting 
the ſun. CORE een tied * 


one culled N and the other fcendwy 


plapers. 
9 ets, oa theſs 
pb, Mars, Ja- 

| Peter, | 


8s that life, 4s, av ie were, Uhis. 4 


AK” „ 


„ Of the Sotan rern 

piter, and Satern; all which move round 
the Sun, as you may ſee in the 6gure be- 

— v; whereas the ſecondary 

move round other planets. The Mees, you 


| know, (Which is one of the ſecondary. pla- 


: == a — 1 
__ or Samt as ar yen 
As ql "anne road et 
nd thus has the Almighty provi 18 
for thoſe s that lie at foch a immenſe 


at diſtance from the dan. 


The waning e which, each vs 
det is at from ths Son, may be ſeen 
een 


. 2 

the 1 year 322: lays 

hn ab '] 41 years 319 days 
* nz. 


Theſe move i "about. the Sun. from | 
weſt to eaſt in the time above-mentioned. 
They are always to be found-- »mong'the 
ars of thoſe conſtellations that compoſe 
the twelve figns of the Zodiac; and in 
their progreſs do vat. deſcribe a perſect 
— — Hats ching ad 


8 


\ 


# + 


? ns 
oral: the reaſon whereof I ſhall give Jon 
de a lata Tode. | 3404 


"Of tte aasee 


The comers move about the don-in 


amazing (extents ; 
near the centre of 


odical revolutions of any are not 
inlefs than 70 or 80 „ Ses the Plate. 
+ But let us quit . ; - bodies, of which 
we know ſo , and ſpeak of our 6 
we 


companion the moon, with 


10 ouphe to be better * he * 
"$6 not only lights us home in the ni but 
1 Jepd her und e the 
Jocks, and to bring in out our 
merchandize ; for without the 3 


Lady Luz you would have no tides: dot 
more of this hereafter. —A little more mow, 
if you plesſe, fays Tow ien. What then, 
does the moon pour down water to occa- 
non the tides ? Taman underſtand 
you. No, -replied our Philoſopher, the 
moon does not r down water to OCca- 
Fon the tides; that were impoſſible : but 
the, by attraQing the waters of the ſea,raiſes 
them higher, and that is the reaſon why 
the rides-are . 


3 The 


, 
* : % 


nb - 06th FEE 888 
Te ebe moves round the earth in the 


| 2 manner as the earth does round .the 


* 


cording to t 


the light of the ſun from falling u 


fon, and performs her ſynodical motion, as 
it is called, in 29 days, 12 hours, and 4 


. - minates, of the periodical is 27 days, 


7 hours, and 43 minutes. By this motion 
of the moon are occaſioned the eclipſes of | 
the ſun and. moon, and the different ap 2 


ances, aſpects, or phaſes ſhe at di 
times puts on; for When the earth is 
between the ſun and the —4 
that we ſee all her enlightened it i; 


Full Moon ; when the moon is fo fituated 
| between the ſun and the earth, tha: her en- 


lightened- parts are hid or turned from us, 


t is n Meen;: and when her fitoation 


is ſuch, that only a portion of her enlight- 
ened part is Las woie s hon 
Moon, a MT rbbous Moon, ac- 


of the enlightened 5 
part we can CG. 
The total or loageſt ue of the Mees 
happens when the earth is directly be- 
tween the ſon and the moon, and — 
n and 
i ſhew 


quantity o 


being reflected by the moon; as 


vou. We will ſuppoſe this orange to be 
the ſan, this cricket-ball the earth, asd 


this top the moon ; now if you place them 


r 


2 TTG) T oe en 


E — 


— 


4 ww ' 3 


„„ 
jn a Rraighe line, with che ball in the mid- 
dle, and then put your to the top, 


| you'll fad that the ball will entirely hide. 
| the orange from your view, aud would pre- 
vent the rays of light (which always pro- 
'ceed in right lines) from falling upon it, 


— whence would enſue a fetal eclipſe. _ But 
move the top, which repreſents the moon, 
little on either fide, and with your eye 
placed as before, you will perceive a part 
of the orange, which will be now ia ſuch 
a poſition, that a ſtraight line may be drawu 
from à part of the orange or ſun, to a part 
of the top or moon, without touching the 


ball that repreſents the earth; and in this 


| pofition the moon would be partly illami- 
nated, and the eclipſe be only partial. 


An Cee of the Sun is occatoned by the 
moon's being betwixt the ſug and the earth, - 


and preventing. the light of the ſun from 
coming to that part of the earth which we 


inhabjt.—-If the moon hides from us the. | 


whole body of the ſun, it is a rera/ecliple ; 
but if the whole be not hid, it is a partiel 
one. An Ec/ip/e of the Sun never happens 


bat at a zew Moon ; nor one of the Moon 


but when the is at the al. 


% 


The Moon, as to matter and form, ap- 
pears not much unlike our carth, as, you * | 


may 


= ole An we, 5 
| way perceive by "this M 


Bar of this there is uo certainty. 


Fon in 365 days, 5 bours, and 49 minutes, 


ſun is called the Zelpiic. To give you U 
perſect idea of this and other circfes ne- 

- cellary to be known, I have on the oppoſite 
fide preſented you wich the bgure of n . 


Wall hereafter explaio. _- 


3 


Tie Vright - 
are ready ro be *« high ie nd 
acts of land, as mountains, 529 &c. and 
the dark parts, it is imagined, are the f, 
Takes, and 42 8 which reflect burTictle light, 


The Earth, by its revolotion About the 


meaſures out that ſpace of time which we 


call a Year ; and the line deſcribed by the 


earth in this annual revolution about the 


Sphere. 


The whe motion of the arth round 


ide ſun is from welt to caſt, or to ſpeak 
more philoſophically, it is according to tdbe 


order of the figns "the Zodiac ; which » we 


* 


Nut befides this annual motion or revo- 


| lation about the ſun in the line of the 

 Eeliptic, the earth turns round upon its 

ow. axis in about 24 hours; ſo that it hath 
two motions at one and the ſame time. 


The Marchioneſs, whoſe curiofity had 


; kept her there during the LeQore, Jefired to 
have this explained. 


That ſhall be done, 
A 


4. 


5 


ll 1 9 ＋ 7 

4. | C 9 * 1 a o # * 
dads YT he 2 2 2. 
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* 
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+ * 
57” 
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I 
Which you may 


| Its Own axis, at the ſame time that it runs 


preſents. the two motions . 


9 


oP 
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Madam, ie a minste, ſays. the little Philo- 
ſopber, and I can- never have a. better op- 


portonity z for I ſee the Doke of Caen 
— to make your Ladyhip a vite. 


or rather oval, before the portico. 


as it is mooa-light, 
nd upon 


and you will [perceive it turn rou 


round the circle before the houſe. This 
double motion of the wheel! * Sap re» 
of , earth, 


which have heretofore been explained by 
the motion of a bowl on a'bowling-green.z 


bat 1 believe your. Ladyſhip will think the 


inſtance or example before us is. better. 


It is hard to reaſon from fimilitudes, be- 
_ cauſe they generally fail in ſome part: 


the members of a fimile ſeldom cor teipond 


wich .the ſubjeck it is intended to illus | 


trate z and, if I. miſtake not, that is the 
Caſe. with the bowl upon the goes 
though it apily repreſeats the. earth's mo- 
tion on its. own. axis, is far from repreſent- 
ing its. .revalation about the ſun, becauſe 


the bias in the bowl will never induce it | 
to ſorm either a circle or an oval ; for the 


figure 


* * P Z I 
8. % 2 9 \ PR 


| 
f 


: 


| 


is Joſt entering the iron gates, 
and will preſently wheel round 2 | 

ray, | 
2 on one of the wheels, = 


' 


k 


z which, } | 


* this branch of philoſophy. 
= That the tarving? of the tun on it on 


the Ecliptic inclines 2 
towards the Equator, NS earth in this di- 


z neareſt the ſun, and ſometimes the other. 


. Of the Stat rer. 5 


4 


Mit ſort of 6 a6 which a long #ibiog-yod 
forms, when it it bent by drawing” = fiſh 


Voor Ladyfhi ese fectly that the 

pony turni "£43 2 makes the 

difference of the day and night: you will 

| therefore give me leave, Madam, to ad- 
_ dreſs my 

men and ladies, who may 


axis makes the . 
n moſt certain ; fer in thoſe 


will be day, and of conſequence it men de 


Bat the length of days and nights, and 


the variations of the S are 'occafi 


the ſon in the Zelipric ; for as the earth ti 
| this courſe keeps its axis equally inclined 
| . Every where to the plane of the Eeliptie 
; and parallel to nfelf, ** as the 


reftion has fometimes one of its poles 


Hence heat and cold, ſummer and win 
1 we" 


Kgure it deſcribes is rather "a"parabole, or 
Sat of the water. 8 


iſcourſe to theſe young” gentle. 
de ane 


durch which are turned — 41 | 
be in thoſe which are turned from it. © 


by the annual revolution of the earch about 


ane of 
1 half 


* * A: * a 2 1 


2 * 72 OY "ug 
* . 


oY Den. 801A SYSTEM, * 
ter) and: length of days and nights, - Yee. 
notwithſtanding theſe effects af the ſun, 
which os light and heat, bis diſtance 
from os is ſo great, that acannon-bull would 
be 25 years comiog- from thence to the 
earth, ces if it flew — the ſame velocity 
as it does when it is keft:diſcharged from 
the mouth of a cannon. . 
Here they were all named; and. Lady 
« Ouraline aid this doctrine could not be 
"tive; for if the ſun were at that immenſe 
diflance, his light could not reach us every | 
mording. in the manner it does.—L beg 
your pardon, Madam, replied the Philoſo- 
pher ; your Ladyſhip's miſtake arifes from 
our not knowing. or at leaſt not confider- 
fag) the amazing velocity of light which - 
a after the rate of 200,000 miles in a 
| ſecond of "time; fo that not withſtanding 4 
cannon-ball would be 25 years in coming 
from the "ſan, the light finds its way to us 
in about eight minutes. Bur if you are ſo 
ſarprized at the ſun's diſtance, Madam, what 
think you of that of the faxed fats, which 
are ſo far remote from us, that a- cannon 
ball, "flying: with the ſame velocity as bea 
firſt — would be 700,000 years in 
as 70 ned _—— _—_ Gy of * | 


+ # 2 9 " * 4 0 s 
4 


2 £© 4b 1 
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| 2 . Als, Arness hs Un > 3 
. 2 are ſeen, endoten without the uſs of 5 
There are other things aac | 


dit Syſtem, which TY attended to will 
"excite our admiration : ſach are the dark 
ſpots which are ſeen on the Sus ſurface, 
= | and which often change their place, number, 
| and mageitude. Such alſo is the amazing ff 

| "Ring which encompaſſes the body of the l 

pPlaset Semen at the diſtance of 21,000 f 
| miles ; and ſuch are the belts that gird the“ 


" body of Fupiter > concerning all which | 

there are various conjeftures ; but conjec- d 

| -rures in Philoſophy. are =. * * ad- 
2 Powered 1 5 5 
EF 
| 1 0 | | N ; 
3 Rf che A. ne ATMOSPHERE and | 
Pac ach Mazrzons. Lars « | 
7 | 
I HAT: was Taid by the Marchioneſs 1 
5 and Lady Cardime in favour of | 
- Maſter 88 —— the Dake of Ga- ; 

|  laxy's curioficy to ſee him, and the _ | 
morning he came into the Obſervatory 


, avihe Laure — The. 3 255 10 ſo 
| great 


4 
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tunity to correct their 


young gentleman into ſame confu 


ſeveral of them offered to go away ; which 
the Duke obſerving, ſRepped into the 


NEXT 
room, and Maſter OR this oppor- 
| 7. "Ty 7 


Gentlemen, ſays. be, I am amazed at 
your meanneſs and ill-manners. What, 
becauſe the Duke does you che honour of 
a viſit, will yon run away from him? 
There is nothiog betrays a mean ſpirit ant 


low education ſo. mach as this ridiculous 


awe and dread. which fome bew in 
the company of their ſuperiors; and be- 
fides it is troubleſome ; for the unedſineſs 


one perſon is in communicates itſelf to the 


reſt of the company, and abridges them of 


a portion of their pleaſure. The eafier 


| you appear in the company of the great, 
the more polite you will be eſteemed. 


None but a clown hangs down his head, 
and hides his face; for a gentleman al 

looks in the face of his ſuperior When þ 
talks to him, and behaves. with openneſs 


and freedom. As to my part, I yenerate 
| his Grace; but then it is for his 


at 
-worthineſs of character, which has als 
my affection, and inclines me to wiſh for 
his company, not to avoid it. Conibty we 


. 1 0 Ve wt a 
Re" n - if 1 4 r 
3 2 


Great: it id claimed, and it is given, in 
conſequence of their ſuperior birth 2nd 
fortune ; but that is all; for oyr affection 
is only to be obtained by worthineſs of 
— — INI fortune — ny 
accidental, and may happen to be t 

tion of a man without an 
of genius and virtue is ennobled as it were 
by himfeif, and is honoured not fo much 
for his grandfather's $ as his own. 
This had its 5 effect; for they 
all ſat down, and his Grace being return- 
ed, with Lady Career, our Philoſopher 


began” his Lecture on the nature and pro- 


ties of the ir, bert, and Meteors 
ad alan; — > Ss as 


a planet, ſays he, and obſerved its diurnal 
and anvval motion ; we are now to ſpeak 


| of the materials of which it is compoſed, 
_ and of che Atmoſphere, and the Metcors | 


that furround and attend it. 
In order io explain theſe effectually, 


ſays the Doke, you ſhould, I think, Sir, 
begin with an account of the firſt prinei- 

or four Elements, which are Fire, Ar, 
arab, and Water, and then ſhew bow they 
let each other, and by their mutual aid 


34 Of the Ain, ATwornene, Se. : : 
owe 10 every one, and Reed is due to the 


We have already conſidered the earth as 


Gunn og err 


1 r a 
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without air, the fire perhaps 


tx Of the Ain, ATmorrnatss &ec 35 ; 
gs. motion, life and ſpirit to all things z 


without fire the water would aſſame a 
different form, and become ſolid ice; with 


out water the fire would fcorch u ca 


earth, and deſtroy both animals and 
would bÞ 
unable to execute its ofice; nor without 
air could the water, thou þ exhaled by the 
ſun into clouds, be diſtributed over the 
earth for the nouriſhment of plants and 
animals. Nor is the earth isactive, bot 
lends. her aid to the other elements. She 
filters, or ſtrains and purifics, the ſalt- wu - 
ter which runs from the ſea, and makes it 
freſh and ft for the uſe of animals and 
plants; and, by the ſun's beams, 
occaſions that warmth which nour:ſhes all 
things on her ſurface ; bat which would be 
very inconfiderable — ſcarcely felt, if 4 
man was placed on the higheſt mountain, 
above the common level of the earth, and 
in ſoch a fituation as to be deprived of 
her reflection. 
Al this, my Lord Doke, I have conß- 
dered, | replied che Philoſopher, and had 
hes of carrying it farther, and ſhew-- 
ow thoſe elements pervade and are 
—— indeed conſtituent parts of the 


ſame body 3. for : Air, Earth, and 
4 D 2 "os i Vater, | 
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-A. even from a dry 
ick of wood. That two flicks rubbed 
| — together will produce fire is very 
well Leg. for coach or waggon wheels 
ntly take fire when not properly 
— with iron, and ſupplied with 5; 5 
And if pieces of. wood, ſeemingly be 
put into 2 glaſs retort over a furnace, 
you'l abrola beck air and water, and then 
if you: burn the wood to aſhes, and waſh' 
dat the falts with water, a8 the wo- 
men do when they make lye, the rewain- 
ing part will be pure earth: And thus we 
can at any time draw che four elements 
out of ſtick of wood. But as theſe fpe- 
culations are above the comprehenſion of 
ſome of the youn tlemen whom TI have 
the honour to 1 I hall defer the 
conſideration of ſuch minute and abſtruſe 
matters till another opportunity. Scienee 
3s to be taught as we teach children the 
we of their legs; they are at firſt ſnewu 
how to fland' alone, after this they are 
taught to walk with ſafety, aud then ſufſ- 
fered to run as faſt as they pleaſe: And 1 
beg your Grace will permit me to purſue. 
this method in the courſe of my Lectures. 
The Duke gave bis aſſent with a "nou, and 


* We UG er thus oh! © 
ph procced The 


* 5 * * 
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The ait is a light, thin, elaſtic or ſpꝛiagy 
0 J. which” may be fel: but not ſeen ; it 
J 9 fluid, and ee a current, * es a 
23 you may perceive. by opening the. win 
_dow) but it 4 e copgeal- 
ed into ice; and the Atmoſphere id mat 
great body or ſhell of air which farrounds- 
the earth, and which reaches many miles 
above its ſarface, as is known by confider- 
ing the elaſticity. or ſpringiaeſs of the air 
and its weight dotether ; for. » column of 
air is of equal weight w @ colgmn of 
* of between 29 and 30 inches 
igh ; now quickfilver being near ſohrteen 
times heavier than water, if the air was &@ 
| heavy as water, the Atmoſphere woeld be 
about fourteen times higher, than the co- 
lum of quickftyer, or about 34 feet; 
but the air is near 1000 times lighier than 


Water, therefore the Atmaſphere mull! de 


many miles high, even at this rate of com- 
putiag: And When with this you conſider 
the elaſticity of the air, which, when the. 
preſſure of the incumbent Atmoſphere is 
taken off, will dilate itſelf ſo as to fill 
more than 150 times the ſpace it occupied 
before, you will perceive. chat. the beige 
of the Atmoſphere muſt be very great.. 
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For as the air is a ſpringy body, that part 
_ the earth mall be re 5 0 2 
the . Ladle ak tha: — . 
is cutting, and 
Il perceive that the hay st the bottom is 
much cloſer and harder to cut than that at 
the top, becauſe it has been preſſed into 
lefs ſpace than it otherwiſe would have oc- 
copied, by the other hay above it; and had 
not the whole: ſtack been trodden and 
eſſed down by the man — * it, the 

ill more con- 


difference would have been 
The air, however, even near the eartb, 
is not always in the fame ſtate. It is ſome- 
times rarified, aud becomes lighter than at 
other times, as appears by the quickfilver's_ 
falling in the Barometer, and the rain's de- 
ſcending on the earth; for it is the denſe - 


ſtate or weight of the air, which raiſes the 


quickfilver in the Barometer, and the wa- 


ter in the pump, and prevents the clouds 


from falling down in rain. 


i * 


The elaftie principle in the air, which IP 


renders it ſo capable of being rarified and 
condenſed, has been productive of the moſt 


| wonderful effects. But before you 1 


* 


* 
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ceed farther, fays Lady Cree, p 
me the favour, 8 to convince me, 


ality. That 5 he. cannot 
do; re plied the uke, without the 
proper 1511 Almoſt any thi 


will 


do, an't pleaſe your of 910 ſays the hilo-. 
Lead aller e Pop-Gun that lies in 

the e is. ſufficient for 

Do me the honour to ſtep this way, Lady 
Carolinas. You ſee here is a pellet in the 
top of this tube, made of hemp or brown. 
paper. With this piece of paper we will. 
make another pellet, and pot it into the 


ſopher-—Lit 


other end, | Now with the gun-ſtick drive 
it forward. There yoo, have. forced the 


pellet ſome part of the way 'with eaſe, but 
it will be more difficult to get it farther, . 
becauſe the air, being compreſſed and made - 
more | denſe or compact, will make more 
reſiſt: nce; and when you have preſſed it 


ſo cloſe that its force overpowers the re- 

ſiſtance which the pellet makes at the Lee 
end, that pellet will fly off with a bounce, 
and be thrown by the ſpring of the air to 


A conſiderable iſtance.— There ſee with, 


what force i it bt thrown, 


do, 
* 


experiment, that the air ie endowed with - 


this. wopderſul 
the D uſe of 


or my purpoſe, 


"This 


* 


rn 


This you have taken little notice of, be- 
eauſc it is a n Action, and is ſeen 
day; for, indeed, we ſeldom trouble 
| ves to reaſon about things chat are ſo 
-* familiar; yer da this principle, my lady, 
depends the force of a cannon; foritis . 
not the gunpowder and fire that drives out 
the ball with ſuch prodigious velocity ; no, 
that force is occaſioned by the firc's ſud- 
Teal rarifying the air Which was con- 
; tained in the chamber ot breech of the 
= canton, and that generated by the powder 
 iffelf, As a proof of this, place the ſame 
balf io the ſame quantity. of powder in an 
open veſſe], and when fired you will ſcarce 
ſee it move. Bout there have been guns 
lately invented, called wind-guns, which 
abundantly prove what I have advanced; 
for they are charged only with concen- 
| _ trated or condenſed air and with ball, yet 
. are fo contrived, that fix or ſeven balls ma 
de ler off, one after the other, each of whic 
= would kill a buck or-a doe at a very con- 
= dficrable diffance. i 
Fi ' You ſeem all amazed, and I don't won- 
der at it, fince you have never yet conſi- 
_ dered the extraordinary 1 2 of this 
element; and it muff ſeem firavge * 


By” — # 
* 
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that the air, which is ſo” neceſſary for life 
that without it we cannot breathe, ſhould 
de tortured into an inftrument of deſtrac- 
_ tion, You will, however, be more ſurpriſed 
when I tell you that this is probably the cauſe 
of earthquakes ; and that the noble city of 
Lifton was lately defiroyed by a ſudden ra- | 
 rifaction of the air contained in fome Zap 
the caverns of the earth, and 'perha 
on the” ſea. Tom Wiles gave a. bn of 
9 but was 18 0 to ew his 
before ſuch good company. All the 

s — "ated ac each other. without ſp n 
2 word, except Lady Caroline, who pro- 

_ teſted the could not believe What 18 had 
| $a about earthquakes ; for, ſays 4. I're- 
member to have read in the eus papers, 
Hat. the flames burſt out of the freund- 
at might be, my Lady, ſays the little 


"E 


| Philafopher, for thire could” b# ub" Nick! 
ſudden ratifaftion of the air witHout fte. 


Fire, therefore, did contribute towards the 
earthquake, and fire might burp down 4 
mountain compoſed of comboſtiblez ;*"but: | 
fire could never blow one up. No, my - 
Lady, that effect is the ſo property of 
dhe air; "This diſpute would, in all pro- 

by pability, have taken up much dow "bur 


* 


42 . Aus, — We. 


his Grace put an end to the controverſy, by 


declaring it was true Philoſophy, _ 
Ia this pro 
condenſed, the air differs amazingly from 


- water, which, tho' compoſed of ſuch ſmall. 
2 as not to be diſtinguiſhed or ſeen 


rately with a microſcope, and notwith- 
Randing b its readineſs to riſe or be evaporated 


Y with heat, and to be ſe with a touch, 
cannot, when confined, be atall concentrated 
or into a leſs compaſs. This ex 


rn LA, e 


wy In th 
2 5 the water 


it wo 


100 never give way. 


riment was once tried, by killing a go 
fall. Mt 35 — * 
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it there was no Atmo- 
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iremolous motion of the 
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of being - rarified and 


12 


medium which diffuſes _ 


1.8 for | 
do refraft the fan's rays round (bs 
5 almoſt as dark in the 


wm , . naman ate oy = vr 0 6c. 


y. be viſible. 


gitaced by any noiſe, Let me 


8 
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„u will perceive circles of ſmall waves 


7: Fuſs themſelves by degrees o a great 


diftance round it. Now as the air is fluid 


- as well as the-water, we may conclude that 


ſound is conveyed ſomewhat is this man- 


ner, tho* as that is nearly a thouſand times 
lighter than water, founds are propagated 
at an amazing rate, ſome ſay after the 


rate of 1142 feet in a ſecond of time; bur, 
however that be, we may reſt affored, that 
ſound is conveyed in this manner. Only | 
throw up che ſaſh, and halloo, and the 
echo, which I ſpcke of in the beginning 
of the ſecond Lecture, will return you 


ſound; that is, the waves or pulſes © | 


air, which are put in motion by the noiſe - 
you make, will firike againſt the rocks, 
ard return to you agar ; for echo is no- 
thing but the reverberation of found: and 


that there can be no ſound conveyed with» 


out air is proved by experiment; for a 


bell, truck in an exhauſted receiver in an 


little or no ſound. a 
Without air there would be no mer- 
chandize, fo» your ſhips could nor fail to 
foreign - climates; and without air the 
birds could not fly, fince they would have 
1 a nothing 


air pump, cannot be heard, that 10, it bas 


- 
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his Grace put an end to troverſy, by 
declaring pr was true ue pbv. POR 


Ia this property of being rarified and 


„ the air differs amazioply from 
water, which, tho” compoſed of +4 ſmall 


cles as not to be diſtinguiſhed or ſeen 


parately with a microſcope, and notwith. 
ke wg its readineſs to riſe or be evaporated 
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y filling a gol 
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28 well as'the-water, we may conclude that 
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you will perceive circles of ſmall waves 


diſtance round it. Now as the air is fluid 


ſound is conveyed ſomewhat in this man- 
arly a thouſand times 
nds are pro ed 
ter the 


lighter than water, 
at an amazipg rate, ſome ſay 


rate of 1142 feet in a ſecond of time; bat, 


however that be, we may reſt aſſored, that 
ſound is conveyed in this manner. Only - 
throw up the ſaſh, and halloo, and the 


echo, which I ſpcke of in the beginning 


of the ſecond Lecture, will return you the 
ſound z that is, the waves or pulſes of 
air, which are put in motion by the noiſe 
you make, will firike againſt the rocks, 
ard return to you agair ; for echo is no- 
thing but the reverberation of ſound : and. 

that there can be no ſound conveyed with» 
out air is proved by experiment; for a 


bell, truck in an exhauſted receiver in an 
air pump, cannot be heard,” that 16, it bas 


little or no ſound. _ 

Without air there would be no mer- 
chandize, for your ſhips could not ſail to 
foreign | climates ; and without air the 
birds could not fly, fince they would have 
1 a nothing 


* 


IE 
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nothing to ſupport them; und their wings 


wa; wer HMMS co, ar 


. * 


would be uſeleſs; for we know, that a 
feather falls with as much velocity as a 


 guines in an exhauſled receiver. But a- 


ve all, air is the principle which pre- 


ſerves life, both in planis and animals; 


there is no breathing without air, and 
you know, when our breath is Ropt, we 


die. This is one of thoſe truths that are 
- Called ſelf evident, becauſe it »is. uuivet- 
ally known, and needs nb confirmation; 
but, if demonſtration be thought necefſa-. 


„ you may have it in a minute, by put- 
ting ſome living creature into the air- 


* pump; but it is erdel to torture a poor 


animal: So ſaid Lady Caroline, and vio- 


Jently oppoſed. this experiment's being 


- tried; but as all the reſt werk for it, the 
Duke was willing to 

ty, and therefore to! 

9 that he might try the experiment with a 

_ rat, which-they had caught in a-trap, aud 


ratify © their curio- 
our Philoſopher, 


if he ſarvived it, give him his Iiſe for the 


Pain they had put him to. This crea- 


ture was accordingly put into the receiver, 
and, when the air was partly exhauſted, 


be appepred in great agony, and con- 


val 


3 and more air being pumped * 
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he fell on his fide for dead ; but freſh air 
being immediately admitted, it ruſhed 
into bie Jungs, which par them in motion 
again, and. be recovered. The manger of 
the animal's Pony ts me in mind, 

ſays the Philoſopher, of an accident which 
I once ſaw, and which I would bave you 
all remember, for it may be of ſervice to 


mankind. . 
Some time ago- I was bathing, with ſe- 


veral of my ſchool-fellows, in a river by 
the. road fide. Maſter Curiis, who was _ 
an obſtinate filly boy, would daſtard the 
reſt, as he called it; that is, he would 
fooliſhly exceed them in running into 
dangers and difficalties, and with this, 
view, though he could ſwim no more than 
a ſtone, he plunged into a part of the ri- 
ver, which we told him was greatly a- 
\  bove his depth, where he roſe and ſtrug- © 
gled to get out, but could * We were 
all, you muſt imagine, the. utmoſt 
diſtreſs, and unable to aſſt him, for 
none of us could ſwim. At this inſtant 
came by ſome Gentlemen on horſeback, 
_ who immediately diſmounted, and got him 
out, but not till aſter he bad ſunk the 


* time. He was n to more 
E $a __ | 


* 
, U 
1 , * 1 
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wy 


men, who, I have fince heard, was a 
Philoſopher, adviſed them to blow. 
mir down his throat ; this was done, and 
| the elaſticity of the air put his lungs in 
motion, as I imagine, for a pulſation im- 
mediately enſued, and he recovered al- 
moſt as ſoon as this animal. Now, from 


ing air to the lungs ; 
der, that unleſs the lüngs are in motion, 


without fipns of life, and blooded. wich- 


out any effect; when one of the Gentle 


what I heard that Gentleman ſay, and 
from the inſtance before us, there is reaſon 


to. believe, that the lives of many mighe 


be ſaved, who are ſuppoſed drowned, if 
this method was put in D N of convey- 
or you are to conſi- 


there can be no circulation; and it was 
for want of air that their motion ceaſed 
in the water, Pray, Gentlemen, let this 
be remembered, for it is a matter of great 


impo tance. 


We aze to obſerve, Gentlemen, that air 


which has paſſed through fire, or is be- 


come fool, or ſtagnated, and has Joſt its 
ſpring, is u fit for reſpiration, It was the 


want of freſh air, or in other words, the 
being obliged co breath air that was foal, 
and bad loſt its ſpring, or elaſtic * 
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lied ſo many of our countrymen 
in the black hole at Calcarra in the Cal. 
Lale, as you have ſeen by the news- pa- 
1 and this nab gue of e in 
inflammatory, putrid, eruptive diſor- 
ders, ſuch, for inſtance, as the ſmall pox, 
aod ſome fevers, has deſtroyed more than 
can be imagined. If therefore you ſhould 


viſe the people about you to make uſe of 
their common ſenſe, and not, becauſe a 
man is ill, deprive him of bat vital prin» 
Giple the air, without which he could not 
ye, even in a ſtate of health. Never 
fer your cartains to be drawn cloſe, or 
exclude the freſh air, even when you. 
+ am greatly miſtaken, ſays Lady C 
roline, if the air we are now in has not 
foſt its ſpring ; for 1 breathe with dit» 
_eulty. Was that the caſe, Madam. replied 
the little Philoſopher, you would not be 
able to breathe at all; but if your Lady- 
hip finds the air { diſpoſed, you ſhould 
make uſe of the inftroment that lies by 
you, which, by putting the air ia motion, 
will in part recover its ſpring. What in- 


| firument, Sir? fays the Lady. Your fan, 


be ſeized with any of theſe diſorders, ad-... 
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Madam, returned the Philoſopher, Every 
fan is a philoſophical inſtrument, and was 
originally PRES we m ev ſuppoſe, for 
the purpoſe a bove- mention 
A bird dying in an air-pump will be ia 
| ſome meaſure recovered by the convul- 
five fluttering of its own wings, becauſe 
that motion alters the. ſtate of the air fe · 
mining in 'the receiver, and for a time 
renders it fit for reſpiration, ; 166 Sy 
Motion is the only preſervative for air 
and water; both of which become unwhol- 
ſome if he + long in a ſtate of reſt; and 
both may be recovered and made falotary 1 
by being again put into motion. . 
"If foul 'and gm; air bas ſuch dire 
effects, how much are we obliged to the 
5 —_— and ingenious Dr. Hales for diſco- 
the Ventilator, an inftrument which, 
It a Keule time, diſcharges the foul air from 
MNpe, priſons, and other cloſe places, and 


F ſupplies them with that which is freſh? 


"The air, by ſome Philoſophers, has been 
eſteemed ap univerſa! menffruvm, becauſe, 
ſay they, it difſolves all bodies in time, 
and r ues their ſubf at ces to a new form; 
2 iron into ruſt, copper into verdigreaſe, 
Oc. but this, Tam inclined to think, is not 


ſo moch ung to the air as to * ſa- 
ine 
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* 


line or acid particles, Which the air ex- 
tracts from ſome. bodies, and which after- 
wards cleave to other bodies, with which 
they have a clofer affinity than with the 


Air itſelf. Bat this 1 Mall endeavour to ex- 


plain in a future work. 


We are now to ſpeak of the Wind, which 


w only a ſtream or current of air, as a ri- 


ver id of water, and is occafioned by heat, 
eruptions of vapours, condenſations, rati- 
factions, the prefſore of clouds, the fall 
of rains, or ſome other accident that diſ- 
turbs the equilibriam of the air; for Na- 
ture abhors a vacuum, and for that rea- 
ſon, when the air is extremely rarified in 
one part, that which is more denſe will 
immediately ruſh in to ſupply the vacant 

4 preſerve the equilibrium; as 


| an 
| 2 the cafe with water and other fluid ſub- 


ſtances. Only raife a veſſel of water ſud- 
denly out of a ciſtern, and ſee with what 
ſpeed the other water will ruſh in, to fill 
up the ſpace and preferve its level. And 
theſe rarifactions in the air may happen 


near the earth, or much above it, and is 
the reaſdn why clouds fly in contrary di- 


rectiont. This occaſioned the loſs of the 
great Kire, which we were a whole forts 


night ia making z 2 though there was 


ſcarcely 


often ſo denſe, or ftrong, as to bear down 
trees, houſes, and even churches before 


q * A 
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fcarcely wind in the Park ſufficient to niſe 
it, yet when lifted extremely high by the 
air, it was ſeized by a current of wind 


and torn in pieces. 


Winds are violent, or gentle, in pro- 
portion to the rarifaction or diſturbance. 


there has been in the atmoſphere. A vio- 


lent wind, in a great ſtorm, flies after the 
rate of 50 or 60 miles in an hour, and is 


it. What the ſailors call a briſk wind flies 
after the rate of about 15 miles an hour, 


and is of great uſe in cooling the air, and 


cleanſing it from poiſonous and peſtilential _ 


exhalations. ä 


The winds have various qualities; they 
are generally hot or cold, according to the 
quarter from whence they blow. I re- 
member, ſome years ago we had a South- 
Weſt wind in February, Which blew ſo 
long from that quarter, that it brought us 
the very air of Lien, and it was as hot as 
in ſummer. Winds from the North and 


North-Eaſt, which come off large tract of 


land, are generally cold. Some winds 
moiſten and diſſolve, others dry and thick- 
en; ſome raiſe rain, and others diſperſe _ 
it; ſome winds blow conſtantly from one 
. | quarter, 
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quarter, and are thefefore called the 2 i 
ET. a 


ral Trade Winds. Theſe are met wit : 
each fide. of the Eguater, in the Atlantic, 


Ethiopic, and Pacific Oceans ; between the 


Tropicks, and to near 24 degrees of lati- 
tade ; and are occaſioned by the Sun in his 
rotation round his axis, agitating the æ - 
ther, ar by the rarifaction of the air by the 


- ſolar rays, and the denſer air continually 


ring in from the diſtant parts of each 
emiſphere to maintain the equilibrium., 
Some winds, in, blow conſtantly one 
way for one half, or one quarter of the 


year, and then blow the contrary way. 
| Theſe are met with in the Faff-[ndian Scat, 


and are called Mon/cons, or periodical Trade 
Winds. Bu: as theſe ſubjeQs are abſttuſe 
and difficult, and afford little entertainment, 
we ſhall defer an explanation of them till 


our next courſe of Lectures, and endeavour 
to give you ſome actount of the Meteors 


that attend the air. 
We have already obſerved, that, befides 


pute air, the atmoſphere contains minute 


particles of different ſorts, which are con- 
tindally ariſing in ſtreams from the earth 


and waters, and are ſuſpended and kept. 
- $ontiagr ig ahomr. 7 07 


The moſt conſiderable of theſe are the 
= Re ſmall 


” the earth. Clouds contain ve! 


$2 Of che Arn, ATwozrnrnt, We, 
_ ſmall particles of water, which are fo ſe- 
| parated as to be lighter than air, and are 
raiſed ty the Sun's heat, or lifted up by 
the wind from the ſea, rivers, lakes, and 
marchy or _ of the earth, and 


which deſcend a in Dews, Rain, Hail, 
. and Szow. 

When theſe ſmall particles are, by a ra- 
rified ſtate of the air, ſuffered to unite ma - 
ny of them together, and deſcend fo as to 
render the hemiſphere more opaque, and 
by its humidity to moiſten bodies on the 
earth, it is called a M. And, on the con- 
trary, thoſe particles of water that ariſe 
after a hot day from rivers, lakes, and 
marſhy places, and by filling the air 'moif- 
ten objects and render them 2 viſible, are 
called Fogs. 
© Cloud: are the greateſt and moſt denefi- 

cial of all the meteors, for they are borne 
about on the wings of the wind, and, ay 
the Pſalmift obſerves, diffribute fat Fa neſs ta 

wall par- 
ticles of water, which are raiſed a conſi. 
derable diſtance above the ſurface. of the 
earth ; for a cloud is nothing but a miſt 
flying high in the air, as a miſt is nothing 


bot a cloud here below. 


That theſe vapours are a in (hy alr. 
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in the manner above-mentioned, may be. 
_ readily conceived ; for it is an action that 
is ſeen every day in common diſtillations ; 
but how theſe inviſible particles, which 
float in the air, are collected into clouds 
in order to ig the water back again, is 
not ſo eaſy etermine. Perhaps, ſays 
_ the Marchioneſs, who had. juſt before * 
tered the room, it may be occaſioned by 
the winds, driving the clouds — oof 

uniting the . 5 = by that 


means 
the air, ee Fl 4 : There is 
reaſon, ady, in what you ſay, replied 
the Phi opher, but I would wiſh to know. 


how theſe clouds are ſometimes all of 2 
ſudden collected. It frequently happens, 
Madam, that you go abroad when the 

{ky is ſo ſerene and clear, that not a. cloud 
is to be ſeen, and before your Ladyſhip 
bas taken a turn round the Part, you. 
| hall ſee clouds gather round, and all the 
hemiſphere overcaſt, and the drops begin 
to fall. How happens this? There were 
no clouds for the winds to drive againſt 
each other; nor could the aqueous vapours 
ariſe from the earth, and ſcend at the. 
ſame inſtant of time. Whence then could 
wad come ? lam afraid, Madam, ſays the 


Duke, 


+ heavier than. © 
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Duke, 8 youn $i oor 

r Lady ip's y ; for-e 
. . not to be 1 
out ſome knowledye of Chemiſtry, which 
is, I think, too little ſtudied in this king- 
dom. I am a uneaſy about it, my Lord 
Duke, fays the Marchioneſs, he is the 
Lecturer, and let him account for it if he 
can. -I ſhall get little honour by ſolving 

this queſtion, ſays the Philoſopher, fince 
his Grace has pointed out the only me- 
thod, by which it can be done, that is to 
fa by hemiſtry; for that action of bodies 
wich | Chemiſts call precipitation, wilt | 
anſwer is in all reſpeQts ; 3 
Wen of it is b tack ſo delt, that muſt 
defer it till another opportunity. Some 
ides, however, I will endeavour to give 
theſe young Gentlemen of preci W 
your ſhip will favour me with that 
tinQure of bark which I aw in your band 
this morning. The bark, Gentlemen, at leaſt 
the refinous part of the bark, is here fuſs 
| pended in ſpirits of wine; and ſo ſuſ 
| ed, that you ſte it is perfe&ly bright. 
| in order to precipitate this 83 I — 7 


find out a body which bas a cloſer affinity 


or relation with the ſpirits of wine, than 
the * * e thongs inanimate * 4 
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all their relations when chemically con. 
dered ;) that body is water, which when [ 
add to the tinctare, you will ive it 
grow foul ; for the ſpirits of wine will im- FF 
mediately let go the bark to lay hold of 
the water, which will occupy the ſpace 
the bark before filled, and that will fal! 
to the, bottom. This perhaps may be the 
caſe in the atmoſphere ; ſome ſubſtance may 
be brought into the air, to which it is 
nearer allied than to the water, that it ſuſ- 
pended before in ſuch a pellucid manner, 
- 8s not to be ſeen, but which water become: 
obvious, when the air lets it go to embrace 
its nearer ally, and by uniting firſt into 
ſmall drops, then into larger, becomes too 
Heavy to be ſuſpended by the air, and falls. 
down in rezz. 7s ; 
But all clouds are not compoſed of wa- 
tery vapours only; they are ſometimes 
impregnated with ſulphureous and even 
_ faline particles, which are exhaled from 
the earth; for the Chemiſts will tell you 
| by experience, that volatile bodies will 
_ volatilize ſome fixed bodies, and carry 
| them off: And this happens to be the 
| Caſe here, as may be particularly ſeen in 
Thunder, and Lightning, which is occaſion» 
ed, we may ſuppoſe, by the 8 
* , ſe 6 


56 Of the Alx, Aruosr ang, Oc. 
_ and nitrous particles taking fire, and · burſt- 


- Ing the cloud with a tremendous noiſe, 
which is preceded by a flaſh of fire, much 


\, reſembling that of lighted gua-powwder, only 


more penetrating, which is owing, * 
to its extreme volatilicy. But look, there 
is a cloud riſing before us, which ſeems re- 
* with that electtical matter, and may 


y and by Ciſcover, in a more ſenſible man- 
ner, thoſe effects to you which I have been 


* . 


endeavquring to deſcribe. 


That thefe are ſome ſort of nitrous 


particles, or a ſubſtance very much like it, 


raiſed in the air, is, I think, evident 


from that nouriſhment which fain (and 


particularly that rain which is attended 


with tbonder) gives to vegetables, above 
common water; and from the quantities 
of nitre which have been found in heaps 
of earth that were expoſed to the air, at 
IN.  . * 

| Snow ſeems to de the ſmall particles of 


Vater frozen in the air before they had uni- 


ted into drops, and +5ail ſeems to be drops 
f rain frozen in the fall. From the regu- 


lar figures which /zow, and bail put on in 


their deſcent, ſome have been inclined to 


think that they contain particles of ſalt 


> * 5 * 


the ſame time that it was kept from the 


. 9 9 he en = 
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mixed with the water, and which occafion- 
ed them to ſhoot and unite in certain an- 
les ; but an experiment ſhould, I think, - 
3 
. it might one 
5 = ele ee hail — the fire, till it = 
3 or ſcum at the top, and 
it in a cold 4 
or ulhae, or ſhoot to the bottom. ! 
I know nothing of C ryſtallizations, 
ſays Lady Caroline, nor al Jever turn 
_ Chemiſt; therefore, good Sir, give us ſome - 
thing more entertaining. Pray can you 
tell me what occaſioned thoſe terrible lights 
in the air which we had laſt week? 
The Aurora Borealis, or northern lights, | 
| ſays he, are occaſioned, Madam, by certain 
nitrous and areous waponrs, Which are 


thinly ſpread through the atmoſphere above 


the clouds, where they ferment, and taking 
fire, he 
next, and the flaſhes ſucceed one another, 
till all the vapour is ſet on fire, the ſtreams 
whereof ſeem to converge towards the ze- 
nith of the ſpeQator, or that point of the 
re which is immediately over his 
At this jafigat, up ſtarted Maſter Long, 
—_ told her + E. if ſhe had _—_ 


b 
= 


of one portion kindles the 4 
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compliment, I ſhould be 
veftion, for, I dare ſay; it would be a ſen- 
fible one. - I vi you 
plied he; but what I want to have an bc- 


count of, is this ſame Fackwith-o-Lanxtern, 


Which ſo haunts my Lord Marquiſe's park; 


into a Ii 
to unde 


pou. Maſter Vin, you 


him home; but Tow, being a very coura- 


walk home alone, and in the dark: but 
juſt as he came into the marſhy meadow, 


fame Gentleman, this th-a-Lantern, 
whom ho miſtook for Goody Curtis, the-chair - 


woman, and thought ſhe was lighung her- 


| felf home from work. Tom ran to over- 
take Dame Curiir, but Mr. Fattiwwirh-bis- 
Lanes ſtill kept out of reach, and led my 
| friend Tom out of the path, which he did 
not perceive till he 14 loſt himſelf ; on 
which Tom ran, and Jack ran; Tom hal- 


N * and Jack would not anſwer; at laſt | 


= fouſe 


* 


e 


be would be glad to aſk a queſtion: Sir, 
22 with a ſmile, it was yon made the 
to hear your 


may find it fo, re- 


and t'other day led my friend 1 
d, had been at bis roots 8 
where he ſtaid rather too late, and there-- 
fore his uncle ordered the foot man to light 


geous fellow, and a little obſtinate, would 


who ' ſhould he almoſt overtake but this 


— _ a a ta 89 
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This put all the company in good 


ACE IS AE £ 8 
oy * 


or Will with-the-Wifh, as it is frequently 
called, ſays he, e to be we" a 


* 


* k = * 
* * * * 2 we 1 
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{ ouſe came Tow into Duckweed Pond, where 
2 have lain till this time, if Mr. 
bad not heard him call out, as be 

was riding by, and ran to his afliftance. 
humour, 


nature and good ſenſe 
h, which 


and Tow 
enough to join them in the lang 


being ſubſided, our Philoſopher thus 
eveded in his Lefture. * 


The , Jynis Patgus, Fack-wvith-a-Lantern, 


appear 
by the air near the earth 


1 as my friend Maſter Vis can 
 Vapours 


— 4 in e, it ĩs none; for the Rain 

bow is occaſioned by the refraction or re- 
flection of the ſun's beams from the very 
VO a = 


ſarface, is. often miſtaken for a light in 5 


of this kind are in tha 
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certain angle made by two lines, the one 
N 
> the 5 to t m 
* the cloud which reflect the ſun's 
beams: ſo that two perſons, Jookiog on a 
Rainbow at the ſame time, do not, in re- 
ality, ſee the ſame Rainbow. 
There are other appearances in the at- 
moſphere which oaght to be taken notice 
of, and theſe are the halos, or circles, 
which ſometimes ſeem to encompaſs the 
ſun and moon, and are often of different 
colours. Theſe always appear in a rimy 
or froffy ſeaſon, and are therefore, we may 
. ſuppoſe, occaſioned by the refraction of 
light in the frozen particles in the air. 
Here the Lecture would have ended, ; 
| but a ſudden clap of thunder brought on ; 
freſh matter for meditation ; ſome of the 4 
company, and particularly the Ladies, en- 
deavoured to avoid the lightning ; but 
S Maſter Tele/cope, after the ſecond clap, 
S threw up the ſaſh, and aſſured the Ladies 
Is and Gentlemen there was no danger, for 
is that the clouds were very high in the air. 
| - The danger in a thunder ftorm, ſays he, is 
in proportion to the violence of the tem- 
= peſt, and the diſtance of the clouds; but 
this tempeſt is not violent, and * m 
br ; clou 


: es a at rens : 
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where, when the good © x 
= ſtorm, and obliged to fiy from his unns- 
tural children, he W 


Has practiſed on man's life! Cloſe pent - up 


cloud is at a great diſtance, or high in the 


8 air, you may know by the length of time 


there is between your ſeeing dhe flaſh of 


lightning, and bearing the clap of rhunder, 


Look, fee how the ſky opens to emit the 
fire ; preſently you will hear the thondery 
for you know we ſee the fire from a gun at 
a diſtance long before we hear the 2 
There it is ! and how tremendous ! Theſe 


» always put me in mind of that 


tempeſt 
beautiful paſſage in 8 rar's King Lear; 
King is out in 


© o—u_ew Lat the grant Godt, 
That keep this dreadful thund'ring o'er our 


Find out their Enemies now. Tremble, thou 


wretch, 


That haſt within thee undivulged crimes 
 Unwhipt of juſtice! Hide thee, thou bloody 
Thou perjur'd, and thou ſimular of virtue, 

That art wceſtuous 1 Caitiff, ſhake to 


That under covert and convenient ſeeming ; 


_ guilt, 
Rive your concealing continents, and aſk J 
Thele dreadful ſummoners grace 15 


3 


| 4 gde ? But e all, how came this mighty 


7 % 
4 


* 
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This tempeſt will not ve me leave to ponder 
On things would hurt we more— 5 


Poor naked wretches, whereſo'es you are, 
That bide the peltin of this pitileſs torm! _ 


How ſhall your houſeleſs heads, and unfed _ : 


Your : hop» and widow'd raggednefs defend 


dn Sack us thee ?—O, I have ae 


Tos little care of this! Take ph 
thyſelf, to feel what — foel, 


12 — 1 them, 


And ſhew the n juſt - 
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LECTURE IV. 


of Movnrains, SrninGs, Rivins, and 
the Sxa. 


E come now, ſays the Philoſopher, 
to the conſideration of things with 


which we are more intimately acquainted, 


but which are not, on that account, the 


leſs wonderful. How was that Mountain 


lifted up to the ſky? How came this cry- 


tal Spring to bubble on its lofey - brow, 


or that large River to flow from its maſſy 


body 


„es gge des egen se 20 o 
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* | body of water, the Sea, ſo collected to- 
* gether; and why and how was it impreg- 1 
nated with ſalt, ſeeing the fiſh and other 
animals taken out of it are perfectly freſh? : 
Theſe are queſtions not to be anſwered 
even by the Sages in Science. Here tbe 
Philoſopher, at the end of bis jadgment, 
and loſt jn admiration, can only ſay with 
the Pfalmiſt, They that ge down into the 
Sea, and occupy their buſine/s in the great 
waters, theſe men ſee the greatneſs of God, 
and his wonder in the' deep. Wonderful 
are thy works, O Lord. in judgment haſt 
thou made them all 1— The earth is foll of 
thy greacneſs ! 6 5 
It is the buſineſs of Philoſophy, how- 
ever, to enquire into theſe things, though 
our enquiries are ſometimes vain; we ſhall, 
therefore, in this Lecture give the beſt ac 
count we can of Alountains, Springs, River:, 
AG. 8 : 
The anrients ſuppoſed that Mountain: 
were originally occaſioned by the Deluge, 
before which time they imagined that the 
earth was a perfect level; and a certain 
Abbot was taken into cuſtody and puniſh. 
od for aſſerting that the earth was round; 
| though there is ſo great a neceſſity for ita 
being ſo, that according to the properties 
x © x. wt 


. . 
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with which the Almighty has endowed 


the ſubſtances that the world, it 
could not convenien 


of rivers, which are generally occaſioned 
dy the miſts that fall on the monntains, if 
the earth was not round it would be for 
ever covered with water ; for it is, I think, 
| ſuppoſed, that there is full as much water 
as earth, and as the water 1s ſpecifically 
lighter than earth, that would be always 
. vppermoſt, and „we ſhould have no dry 


land. 

1 proteſt, ſays Lady Caroline, I think 
vou carry this argument too far, and ſeem 
to queſtion the power of the Creator, 
How can you tell that the earth and wa- 
ter thus diſpoſed would have that effeR ? 
From -daily experience, Madam, fays the 
PhiloGpher. Throw this ſtone into the 
moat and you will fee it fink, or this clot 
of dirt, and it will fall to the bottom. 
Bot, fays ſhe, this is not always the caſe, 
gyro S: _ . ye the water 

into the nd | and diſappears, 
That is becauſe — ere is abundantly more 
earth than water, Madam, ſays he; and 
the earth being porous, or hollow, the wa- 


ter runs into the carities and fills * 
| __ out 


cients were in an error. 
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bot was you'to keep on pouring our of the 


water pot till all tneſe crevices were full, 
you would find the water flow at top, and 
the garden mould, or earth, would remain 
at the bottom; for if you take a'pint pot 
of earth, and another of water, and mix 
them ever ſo well together, the earth will 
in a little time ſubſide or fall to the bottom, 


and che water will be ſeen at the top. This 


is to me a demonſtration, Madam; and it 
Is ſo far from calling in queſtion" the wiſ- 
dom of God, that it is vindicating his wif- 
dom in the works of Creation. So that 
you may perceive from hence, as well as 
from the motion of 'the heavenly bodies, 
that the earth is round, and that the an- 


And with regard to Mountains, tho“ the 


Deluge mighe throw” up many, aud much 


alter the face of the earth, yet from the 
uſe mountains are of in colleflting 
e waters of the atmoſphere into ſprings 


and rivers, it is reaſonable-to ſoppoſe there 


were mountains even in the firſt age of the 
world. a ; ens | ed 
Tf I am not miſtaken, ſays Lady Tπ⁹] - 
light, it has been ſuppoſed, and by men 
of learning, that this irregularity of the 
earth's ſurface was occaſioned by ſome 

| 3 | Comets, 


* 


'S * 
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Comets, ſtriking againſt it, and this api» 
nion, I know, put Lady Lacy and many 

Others in great pain when the late Comet 

was expected. What ſay you to this, young 
vapaet. conceits and ridiculogs follies of 
Laar — 8 I 

ip might as me to give 
n a reaſon for the poor ſoldier's propheſying 
an earthquake ſome time ago, and of the 
terrors of the people on that occaſion, as 
to account for this. That the Earth bas 
undergone amazing changes fince its firſt 
formation, 18, I think, evident from the 
contents of ſome mountains even in our 
pwn country, in which we-find- not only 
petrifations in abundance, but the ſhells 
of fea-fiſh, and even the bones of animals 
that were never inhabitants of this climate. 
$ Reading in Berkfvire, which is above 
rty miles from the ſea, there is a ſtratum 
of oyſter ſhells, which appear like real 
oyſlers, and are ſpread through a hill of 
conſiderable extent; they lie ypon a chalky 
rock in « bed of ſand, much reſembling 
. that of the fea, and the upper part of the 
* hill, which is a loomy ſoil, is thirty or forty 
| feet perpendicular above them; * at 
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thrown up from the deepeſt part _— 
Sea-fiſh have been alſo found in other 
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out of a pit, the bones or ſkeleton of an 
elephant. Numberleſs cariofuies of this 


ciod have been diſcovered here;-(ſome of 


which I ſhall take particuler notice of in my 
next courſe of Lectures) but I think there 
are few bat what may be accounted+for from” 
the effects of the deluge, earthquakes, and 
ſubterraneous fires, Earthq at the 
bottom of the ſea, for inſtance, have ſome- 
times thrown up mountains or little iſlands, 
with the fiſh upon them, which have been 
covered by the ſandy or looſe earth giving 
way and falling over them. It is not long 
ſince an iſland was raiſed in this manner, 
in the Archipelago, of ten miles circumſe- 
rence, the hills of which abound with oy- 
iters not yet petrified,” aod which are 
much larger than thoſe taken on the coaſt z 
whence we may conclude, that they were 
of the ſea. 


mountains, ſome of which have been perri- 
hed, while others have been found with the 
fleſh only browned or mummied. 
And from the amazing quantity of fire 
contained in the earth, and of the ſubter - 
ranean air rarified thereby, great alters- 


Wo 
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tions muſt have been made in its ſurface, | 


in the courſe of fo many years. 
Very well, ſays Lady Caroline, and fo 


8 we, Who ate its in- 


habitants, pa” — by to be compli- 
mented with the title of muſhrooms and 
cucumbers, or perhaps pumpkins, This 
is fine philoſophy, indeed. Have patience, 
my dear, ſays the Marchioneſs. Patience, 
Ma'am, returned Lady Caroline, why I 
hope. your Ladyſhip — not have me 
believe, that we have a furnace of fire un- 
der us? I don't know, Madam, whether 
it be immedistely under us of not, replied 
the little Philoſopher ; bot that there ate 
a number of theſe furnaces in the earth 18 
beyond diſpute, and is evidently proved by 
tze great number of burniog mountains, 
which are continually ſending. up, flames, 
attended with large ſtones and metallic ſub- 
ſtances. I am ſorry his Grace of 
is gone, Madam, for he would have ſet 
you righe in this particular, which, par. 
don me, I ſhall not attempt, fince I find 
my veracity. ſo much queſtioned, The 
company all laughed at the Philoſopher in 
a. pet; but the Marchioneſs tcok up the 
matters and ſoon * an end to the diſ- 
pute. 


40 turn the earth into a hot- 
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pute. She blamed Lady Carolize for of- 
ering to decide upon a point which Je 
did not underſtand; and then turning to 
the young gentleman, told him, that pa- 
tience aqught to be a principal ingredient 
in the character of a Philoſopher: apen 

which Lady Caroline aud he 
their difference, with .a mutual fmile, and 
after aſking the Marchioneſs pardon ſor 
betraying too much 'warmth, even in the 
uſe of truth, he told Lady Caroline, 
e ſhould have ſome account of theſe 
mountains from the beſt authority, when, 
taking a book out of his pocket, he read 
as foliows : 

% The moſt famous of theſe mountains 
is Elea in Sicily, whoſe eruptions of flame 
and ſmoke ate diſcovered at à great diſ- 
tance, by thoſe that ſail on the Aſediterra- 
nean, even as ſar as the harbour of Mala, 
which is forty German miles from the: ſhore 
of Sicih. Tho' fire and ſmoke are conti- 
nually vamited up by it, yet at ſome par- 
ticular time it rages with greater vio- 
lence, Ia the year 1536 it ſhook all Sicily, il 
from the firſt to the twelfth of May; after 
that, there was heard a molt hörrible bel- - 
lowing and cracking, as if great guns bad 


| been fred: theie were a great many houſes 
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. overthrown throughout the whole iſland. 
| . When this ftorm had continued about 
eleven days, the ground opened in ſeveral 
places, and dreadfol gapings appeared 
3 | ki and there, from which iſſued forth 
fire and flame with great violence, which 
in four days conſumed and burnt-up every 
thing that was within five leagues of Ztpa. 
A little after the ſonar. 2 is on the 
top of the mountain, diſgor a at 
3 of hot embers 2 
three whole days together, which were 
not only diſperſed throughout the whole 
1land, | Aa alſo carried beyond ſea to rat ; 
and ſeveral ſhips that were ſailing to Venice, 
at two hundred leagues diſtance, ſuffered 
damage. Facellus bath given us an hiſ- 
torical account of the eruptions of this 
mountain, and ſays, that the bottom of it 
is one huncred leagues in circuit, - 
„ HecLa, a mountain in Jceland, rages 
ſometimes with as great violence as tna, 
and cafts out great (tones. The impri- 
ſoned bre often, by want of vent, cauſes 
* "horrible ſounds, like lamentations and 
howlings, which make ſome credulous 
people.think it the place of Hell, where 
the ſouls of the wicked are formented. 
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| the town of Naples, the it be planted with 


quantities of aſhes and fulphureous ſmoke 


of the mountain, which he ſaw firſt in its 
verdure, and immediately after black with 
face of the mountain, and made theſe ſul- 


they produced: a large increaſe of excellent 
wine, but when the mountain began to burn 


_ afreſh, (which ſometimes happened withig 


Of MounTains, Sprxinct, We. 71 
2 | * LS. LEW I 9% © HF hos 
« Vrsvvivs in Campania, not far from 


moſt fruitful vines, and at” other times 
yieldeth the beſt Myſcade! wines, yet it is 
very often annoyed: with violent eruptions. 
Dies Caſſius relates, that in the reign of - 
Veſpafian, there was ſuch à dreadful e- 
ruption of impetuous flames, that great 


were not only carried to Rome by the wind, 
but alſo beyond the Meatterrancan, into 
Africa, and even into Egypi. Moreover, 
birds were ſuffocated in the air, and fell 
down dead. upon the ground; and fiſhes 
periſhed" in the neighbouring waters, which N 
were made hot and infeaed by it. There 
happened another eruption in Martial's 
time, which he elegantly deſcribes in one 
of his Epigrams, and laments the fad change 


aſhes" and embers. When the burning | 
ceaſed, the rain and dew watered the ſar- 


phureons athes and embers frunful, fo that 


again, and to diſgorge fire aud ſn oke 
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a few years) then were the neighbouring 
Felde burnt up, and the highways made 
dangerous to traveller. _ —_ 
A mountain in Java, not far from the 
town of Pazacara, in the year 1586, was 
ſhattered to pieces by a. violent eruption 
of glowing. ſulphur, (though it had never 
burnt before] whereby (as it was reported) 
10,000 le periſhed in the under-land' 
fields: 1 up large ſtones and caſt 
them as far as Pancrat, and continued for 
5 three days to throw out ſo much black 
= ſmoke, mixed with flames and hot embers, 
= that it darkened the face 1 the Low: — 
made the day appear as dark as the night.“ 
There = a great number of — * 
mountains, or, (as your Ladyſhip is pleaſed 
to call them) farnaces in the known world, 
which 1 ſhall take ſome notice of in my 


nest courſe of Lectures. 


We. come now to the conſideration of 
Springs, which are occaſioned priacipally, 


b | we may ſoppoſe, by the water exhaled: 


* from the fea, rivers, lakes, and matſhy 
= places; and, forming clouds, aze- diſperſ- 
= ed by the'winds. . Theſe clouds, when they 
; are ſo collected togeiber as to become too 
| heavy to be ſupporied by the air, fall 
down in rain to water the herbs and ig wa: 
a EY __. out 
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but thoſe that are lighter, bcing driven 
_ aloft in the air, daſh againit the moon 
tains, and to them give up their contents 
in ſmall particles; whence entering the 
crevices, ' they deſcend” till they meet to- 
| gether, and form. Springs; and- this is the 
reaſon why we have ſuch plenty of Springs 
in mountainous countries, and few or none 
in thoſe that are flat. And you may obſerve, 
that it frequently rains in billy countries, 
when it is clear and ſine in the valleys be- 
neatb; for the alr in the valleys is denſe 
enough to ſupport the clouds and keep 
them ſuſpented ; but being driven up among 
mountains, where, in conſequence of their 
height, the air is ſo much lighter, they de- 
ſcend in miſts or ſuch ſmall drops of rain 
that will not Fun off, as is the cafe in a hedvy 
rain, but fink into the crevices of the earth 
in the manner already mentioned.” Now that 
a great part of this water is exhaled from 
the ſea, may be known by the extraordi- 
nary rains and great dews which fall upon 
Hands that are ſurrounded by the fea : But 
ſome Springs, it is resſonable to ſuppoſe, 
have their ſource from the ocean, fince thoſe 
Which we meet with near the ſea, are ge- 
nerally ſomewhat ſalt or brackiſn. 
Theſe ſprings, thus formed by the miſts 


1 


74 Of Mounraing,. Sraixes, Cc. 

| on mountains,and the rain meeting t 
ther, form little rivulets or brooks, and thoſe 
again uniting compoſe large rivers, which 
empty themſelves into the fea; and in this 
manner the water, exhaled from the ſea by 
the ſun, is returned to it again; for Provi- 


x dence has eſtabliſhed ſuch wiſe laws or regu- 


Jations for. the world, that no part of the 
elements can be annihilated. Burt the very. 


large rivers muſt have ſome other ſource be- 


des the ſprings formed by the mifts, dews, 
and rains, fince theſe ſeem inſufficient to 
ſupport their prodigious diſcharge; it is 
therefore no improbable conjectute to ſup- 
e, that they have ſome communication 
with the ſea, and that the ſaltwater is puri- 
fied and rendered ſweet by paſſing through 


dae ſand, gravel, ard crevices of the earth, 


And this 1 ſhall endeavour to prove in my 
next courſe of Lectures. 
Ladet are collections of water concaided 
in the (cavities of the ſurface of the earth, 
ſome of which are ſaid to be ſtagnant, aud 
made op of the waſte water that flows, after 
rain or 3 from the adjacent countries, 
and theſe muſt be dnwholeſome. Other 
Lakes are ſupptied by rivers, the contents 
* of which they receive and convey ander 
| goed, to form other ant and rivers ; 
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others, again, are fed by ſprings which ariſe 
in the Lake itſelf, and ſome (as chat of 
Haerlem, and other ſalt Lakes) have 4 com- 
munication, it is ſuppofed, with the fea, 
whence they receive their waters, and af- 
terwards diſcharge them by ſubterranean 
 frreams. 4 ; 
The ſeais a great collection of waters in 

the deep valleys che earth ; I ſay, in the 
deep valleys; for if there were not prodi- 
 gious cavities in the earth to contain this 
amazing quantity of water, thus collected 
together, the whole ſurface of the glove 
would be overflowed; for the water being 
lighter thao the earth, would be above the 
earth, as the air is above the water. 
No you ſpeak of the Sea, ſays the Mar- 
_ chioneſs, I wiſh you would tell me why the 
Sea water is always ſalt. Madam, replied 
he, I wiſh I could, but it is beyond the 
reach of my Philoſophy ; and, indeed, I be- 
nere, of any Philoſophy whatever. Yoo. 
might as well aſk me, why there is water, as 
why there is ſalt in the water, which indeed 
ſeems almoſt as much an element as that: 
And I have often thought, from the pro- 
digious quantity of ſalt diſtributed in the 
earth and water, that it muſt have quali- 
ties that we know not of, and anſwer pur- 
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poſes ia the ſoale of Being with which we 


are unacquainted. 5 

 - The moſt remarkable quality in the Sea, 
next to its ſaltneſs, is that motion or riſing 
and falling of the water; which we call rides, 
and which is occaſioned by the attraction of 
the Moon; fortkat part of the water in the 
reat ocean, which is neareſt the Moon, be- 


ing ſtrongly attracted, is raiſed higher than 
the reſt ; and the part oppoſite to it, on the 
_ contrary fide, being leaſt attrafted, is alſo 


higher than the reſt; and theſe two oppoſite 
fides of the ſurſace of the water, in the great 
ocean, following the motion of the Moon 
from Eaſt to Weſt, and ſtriking againſt the 


large coaſts of the Continent, from thence 


rebound back again, and ſo make foods aud 
*ebbs, in narrow ſeas and rivers, at a diſtance 
from the great ocean. This alſo accounts 
for the periodical times of the rides, and 
for their conſtantly following the courſe of 


tee Moon. 
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LECTURE V. 


Mirz als, VEOErTAUNLES, and' 


AU IAT. 


y the Great, it woald nor be for their 
ſumptuous palaces and numerous attendants, 


but for the means and opportunities they | 


have of enquiring into the ſecrets of Nature, 
and contemplating the wonderfur works 
of God. There is no ſubje& ſo wartlty* 
of a rational creature, except that of pro- 
moting the happineſs of Mankind; ant 
none, except that, can give a man of refin- 
ed taſte, and good underſtanding, ſo much 


real ſatisfaction. But ir is our misfortune, 


that few engage in thoſe enquiries, hut men 
of ſmall eſtate, whoſe circumffances will not 
permit them to ſpare the time, nor ſupport 
the expence of travelling, wich is oftey” ne- 


ceſſaty to obtain the Knowledge tlicy feek 


after, and for the want of which they are 
obliged. to depend on the relations of thoſe, 
who have not, perhaps, been fo arcurate or 
ſo faithful as they ought. Conſidering the 
; HEE. quan- 
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quantity of foreign drugs that are uſed ia 
1221 tain, it is amazing how little even thoſe 
who deal in them know of the matter; ſo 
little, indeed, that they cannot tell where 
they grow, or how they are found or manu- 
faQtured ; are unable to diſtinguiſh the ge- 
nine from the fiQtitious, and may therefore, 
== through miſtake, often ſubſtitute the one 
for the other. Health and Life are of two 
=. much conſequence to be trifled with; yet 
= theſc are neglected, while Faſhion, Dreſs, 
= and Diverſions, are ſought after throughout 
= the world. This is a melancholy conſide- 
= ration; but this, you'll ſay, is no part of our 
Lecture, therefore we ſhall drop a ſubject 
which has thruſt itſelf, as it were, into our 
way, and ſpeak of the contents of the earth, 
and its products and inhabitants: for this 
globe, beides the earth and water which 
are neceſſary for the production and ſupport 
of Plants and Animals, contains other ma- 
terials which have been found uſeful to 
Man. That Reflecting Teleſcope, this Gold 
Watch, and Lady Caroline s Diamond Ear- 
rings, were all dug out of the Earth; at 
leaf, the materials were there found of 
which theſe things are compoſed. 
Thoſe forts of earth which with the aſ- 
ſiſtance of rain produce * or 
n TJ e e 


us 
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0 3 | Plants i in ſuch abandance; are common mould, 

8 lam, clay, and ſandy foils, There are earths, 
alſo, that are different from theſe, and which , 

are uſed in 09 2 as the Japon earth, 

Armenian Bole, &c. 

The barren parts of the earth, are, for the 
moſt part, ſand, gravel, chalk, and rocts ; 
for theſe produce — onleſs they have 
earth mixed with them. — Of barren ſands 
there are various kinds, though their chief 
difference is in their colour; for the ſand 
which we throw on paper, to prevent blet- 
ting, and that the maid throws on the floor, 
are both compoſed of little irregular ſtones, 
without any earth, and of ſuch. there are 
large deſarts in ſome parts of the world, and 
one in particular, where Camby/es, an Eaſtern 

Monarch, loſt an army of 50,000 men. 
Sure, ſays Lady Caroline, you molt miſtake, 
Sir. How was it poſſible for a whole army 
to be loſt in that manner? Why, Madam, 
returned, the Philoſopher, the wind, as it 
frequently does in thoſe parts, raiſed the 
ſands and clouds, for many days together, 
and the whole army was ſmothered. , And.if 
you read the life of Alexander the Great, you'll 
find, Madam, that. his army was in great 
danger, when he croſied the ſame deſart, in 


his frantick expedition to viſit the —" 
is 


* ; 
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his pretended Father Jupiter Auen. But 
we retutn to our ſubject. —* 
Beſides theſe materials which compoſe 
the furſace of the earth; if we dig deeper, 
we ſrequently find bodies very different 
from theſe we diſcover near the ſurface; and 
_ theſe, becaufe they are diſcavered.by dig- 
ging into the bowels of the earth, are called 
8 the common name of Fat; though 
under this head are included all ct, and 
.cactallic ores, minerals, or half .meta/s, ſtones 


of various ſorts, perrifadtons, or c ſab- 


Kances turned into lone; and many other 
bodies which have a texture between tone 
and earth, as, o4er of ſeveral ſorts, with one 
of which the farmers colour their ſheep ; 
_ black lead, with which are made chaſe pen- 
cils that we uſe for drawing; and ſome 
kinds of chalt, ea coal, and other bodies 
that are harder than earth, and yet not of 


= the conſiſtency of perſect ſtone. 
Of fones there is an amazing variety. 


They are claſſed by Naturalifts under two 
heads, that is to ſay, Hart, and cry/ats ; 
and by others into walgar and precic u. 
flones. Some of the moſt conſiderable, bo.h 
for beauty and uſe, arc marble, alabaſter, por- 


be. granite, free-fone, Sc. Fiints, agates, 


are 


coraelians, and pebbles, under which kind 


SS) ms. 
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are alſo found in the earth a variety of ſalts, 
- ſuch as rock ſalt, or /al gem, witriol, titre, 
and many others. 


* 
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are placed the precious flanes, Otherwiſe call- 
ed gems or jewels; which are only fone; of 


an exceſſive hardneſs, and which, when cut 


and poliihed, have an extraordinary luſtre. 


The moſt valuable of theſe _ diamond;, 
rabies, /apphires, amethyſts emeralds, topazes, 
and opal. : 

But there are other ſtones, N tho? 
void of beauty, may, perhaps, have more 


virtue than many of thoſe already mention - 


ed; ſuch as the /oadfone, which has the pro- 


. perty of direQing the needle in the maricers If 


compaſs always to or near the North Pole ; 


J by which means we are enabled to ſail even 


in the darkeſt night. Sach alſo are uber- 


fene, with which we ſharpen our-knives 


and other edge tools; lmefones, talk, cala- 
mine, or lapis — and many others. 
Beſide the bodies already mentioned, there 


The minerals, marcafites, or /emi-metals, 


as they are called by the Chemiſts, are anti- 


men, zink, biſanth, &c. Theſe are not in- 


fammable, ductile, or malleable, but are 
- hard and brittle, and may 


wder ; and the firſt, after melting, wy 
calcined 10 fire. 


£ 


be reduced to 


2 
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Mercury, or quick/ilver, has generally been 
claſſed with /emi metals, and indeed, ſome- 
times among the metals; but I think it 
ought not to be claſſed under either of theſe 
heads, but conſidered ſeperately; as alſo 
ſhould brimfone, though it be a part of wm 
compoſition of crade antimony. | 

Ores are thoſe kinds of nk which are 

dug out of mines, 2nd that contain in them 

metallic parncles from whence metals are 
extracted. 

Meral are diſtinguiſhed from other bo- 
Jies by their weight, fuſibility or melting 
in the fire, and their malleability, or giving 
' way, and extending under the ſtroke of the 
hammer without breaking in pieces. Theſe 

are fix, wiz. gbld, filver, copper, tin, lead, 

and iron, which laſt is the moſt valuable of 
them all. They are ſeldom or never found 
in any part of the earth but what is moun - 
tainaqus, which, by the way, in ſome mea- 


ſure proves what we ventured to afſert in 2 d 
former Lectu e, wiz. that there were moun- 7 


tains before the Deluge; for that there were 
metals before the Deluge appears by what 


is ſaid in Holy Weit concerning 7. ubal Cain, b. 
who wrought in braſs, Oc. and was the th 
inventor of organs. es 


All * mineral, and meta's, are ſap- 
2 


can only make ourſelves acquainted with 


es, as may be ſeen by the oat, the 
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poſed to grow organically in the earth from 
their proper feels, as vegetables do on the 


earth's ſurface. | And what ſort of bodies are 


to be found deeper in the earth, I mean to- 
wards its centre, is unknown to us, for we 


the foffils contained in its ſhell, and the ve- 
getables and animals on its ſurface, whoſe 


nature and properties alone are, indeed, too 


many to be diſcovered by human ſagacity. 
Of VzcEtTABLES or PLANTS. 


The V bles or Plants ng on 
the earth may be divided into three claſſes, 


I mean thoſe of herbs, forubs, and treer. 


Herbs are thoſe ſorts of vegetables whoſe 
talks are ſoft, and have no wood in them, 


as parſley, lettuce, wiolets, pinks, graſs, nettles, 


eb:flles, and an infinite number of others. 
- Shrubs are thoſe plants which, tho' woody, 
never grow into trees, but bow down their 


| branches near the earth's ſurface ; ſuch are 


thoſe plants that produce ro/es, boney/uchler, 
gooſeberries, currants, and the like: 

\ But Trees ſhoot up in one great ſtem or 
body, and riſe to a conſiderable diſtance from 
the ground before they ſpread their branch- 
beech, the 
It. 8 „ „. 
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of the oak-tree in particular for ſhip-build- 


durable as old = oak; nor does any 
tree, perhaps, yield more timber; for there 
was one lately fold for forty pounds, from 


Langley woods, belonging to the Biſhop of 
Saliſbury, which meaſored 6 feet 2 inches in 


diameter, contained 10 tons of timber, and 


WW was ſuppoſed: to be a thouſand years old. 


From a ſmall acorn ſee the ca ariſe 
Supremely tall, and tow ring to the Skies! 
Veen of the groves, her ftately head ſhe reit, 
Her bulk encreifiog by the length of years; 
Now ploughs the ſea, a warlike gallant ſhip, 
Whilft ia her womb deſtructive thunder ſleep: 
Hence BIT AI boaſts her wide extenfive reign, 
Am by th" expanded acorn rules the Main.“. 


The moſt, conſiderable parts of plants are 


the root, the falt, the aver, the flowers, 


and the /ee4;/ moſtof them have theſe ſeve- 
ral parts, tho' there are ſome, indeed, that 


have no ftalk, as the al; others that 


have no leaves, as /avine; and others that 
have no flowers, as fru. But I think there 
are none without roo? or /zed, though ſome 


ſay that /er# is an exception as to the laſt. 
What moſt excites our wonder with reſpeRt 


elm, the af, the fir, the wwahmtetrees, eher. 
y tree, and others. From the bodies of 
trees we have our timber for building, aud 


ing, no timber being ſo tough, ſtrong. and 
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to plants (and what, indeed, has been the 
ſabjea of much diſpute among the learned) 
is their nourr/ament and propagetion. — This, 
ſays Maſter Bloom, I have often heard my 
father diſcourſe upon when I have been. in 
the garden with him; but as what he ſaid” 
bas eſcaped my memory, I ſhould be glad 
Sir, if you would tell me how they receive 
their nouriſhment, and how their ſpecies are 
propagated, A diſquiſition of this nature, 
ſays the little Philoſopher, would take up 
too much of your time, and could not be 
underſtood without reciting many experi- 
ments and obſervations that have been made 

by the learned ; I ſhall, therefore, defer the 
conſideration of it till my next courſe of 
Lectures. I ſee no reaſon for that, ſays 
Maſter MVilſen, nor to me does there appear 
any difficulty in the affair. Why, they re- 
ceive their nouriſhment from the earth, 


don't they? And you ſaw the ſeeds of the | *? 


old plants and they produce new ones. 

Yoy are too apt, Maſter Fi/on, ſays the 
Philoſopher, to talk about things you don't 
underſtand, 'The earth has net, perhaps, ſo 
much to do with the nouriſhment of plants 

as is generally 5 for, without wa- 
ter, and particularly rain- water and dew, 


there would be but little increaſe in vegeta - 


H 3 „ 


1 plant; which was, by burnin 
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bles of any kind; and this you may know 


by the languid ftate of plants in a dry ſeaſon, 
Hen from the river or 

well. This is known alſo by the ſmall quan- 

tity of earth which is taken up in the growth 


tho? watered ever fo o 


of plants; for both Mr. Boyle and Dr. Wood- 


ward raiſed ſeveral plents in earth watered 
with rain or ſpring-water, and even diſtilled 


water, and upon weighing the dry earth, 
both before and after the production of the 
plants, they have found that very little of it 
was diminiſhed or taken up by the plant. 
Taken up by the plant, ſays Lady Caroline, 
in ſome ſurpriſe, why you don't imagine 
there is earth in herbs and trees ? Indeed [ 
do, Madam, replied the little Philoſapher, 


and have already hinted as much in what 


was ſaid on the four elements, and at the 


{ fame time told your Ladylhip if I miſtake 


not. how it might be extracted from the 
the plant 
to aſhes, and waſhing off the ſalts, as your 
laundry maid does when ſhe makes lie; 
for when theſe ſalts are waſhed away the 
remainder will be earth. I 8 
If the earth contributes ſo little towards 


; 5 the production of plants, ſays Maſter B+, 


the water, I apprehend, muſt be a good 


Leal concerned, and that is evident from the 


quantity 
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quantity of water which moſt plants require 
to keep them in a ſtate of health and vigour. 
Your obſervation, ſays the Philoſopher, de- 
ſerves ſome notice; but how will you ac- 
count for the growth of plaats in ſandy de- 

ſarts where it ſeldom rains, and of plants too, 
that contain juices in great abundance; for 
God Almighty, for the preſervation of his 
creatures, has cauſed thoſe wonderful plants 
to grow in ſuch barren deſarts to ſupply, in 
ſome meaſure, the want of watetg and ſome 
are ſo conſtrued as to hald great quantities 
of water for the uſe of animals. This is the 
caſc of the ground Pine“, which, tho? it 
ſeems to grow like a fungus or excreſcence 
on the branch of a tree, often contains a pint 
or a quart of ſweet water forthe birds, beaſts, 
and even men, to refreſh themſelves within 
the ſultry climates where they abound. But 
a plant may hold much water for the ſubſiſt- 
ance of animals, and yet not ſubſiſt on water 
ſelf; and that this is the caſe experience 
teſtifies. Dr. ¶ vod ward puts a plant of Sear- 


aint, which weighed 27 grains, into a phial - Wl 


For a more particular account of this plant, 


we muſt refer our readers to the Chriſtian's Ma- 
yaxine, Numb. II. where it is introduced with 
ſuitable reſlections to demonſrate the wonders of 
God in the works of creation. 1 
f 1 
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of water, where it flood 77 days, and in that 
time drank up 2558 grains of ſpring water: 
and then being taken out weighed 42 
grains, ſo that the increaſe was only 15 
grains, which is nota hundredth part of 
the water expended. —We are therefore to 
look far other principles of vegetables than 
what are generally known ; but this I ſhall 
| conſider in my next courſe of Lectures. 
What the plant can obtain by the earth, 
water, and-otherwiſe for its nouriſhment, 
is generaliy ſuppoſed to be received by the 
fibres of the roots, and conveyed by the ſtalk 
or body of the plant up into the branches 
nad leaves thro” ſmall tubes, and then re- 
= turned by the bark to the root again; ſo that 
EE there is a conſtant circulation of vital fluids 
in plants as well as in animals. But I am 
inclined to think, that a great part of the 
nouriſhment of plants 1s received by the 
pores of the leaves and ſkin or bark, as well 


plants are ſo much refreſhed by the dew ? 

Plants alſo require air for their nouriſh. 
ment, as well as a circulation of theſe ali- 
mentary juices ; for they reſpire as well as 


air, and even exerciſe ; fince we know that 
plants, that ate always confined in a cloſe 
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as from the root, elſe how happens it that 


animals, and for that reſpiration require freſh 


room, 
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room, will never riſe to perfection - And 


that they perſpite as well as animals is evi- 

dent, from the inſtance of the min growing 
in ſpring-water above-mentioned ; for if not 
a hundredth part of the water taken up by 
that plant became a part of the plant itſelf, 
all the reſt muſt be perſpired thro? the pores, 
or little imperceptible holes in the ſkin and 
leaves, This calls to my mind, ſays Lady 


Caroline, a charge my Lord Marquiſe gave 1 


me, which was, never to fit in the yew are 


bor ; for che matter perſpired by the yews' 2 


tree, ſays be, is noxious, and will make 
you ill; and I belleve that was the reaſon: . 
of his Lordſhip's ordering that old arbor” 
to be demoliſhed. 5 25408 Java 

But pray, Sir, why and in what manner 
can plants perſpire? For the ſame reaſon, 
Madam, and in the ſame manner, perhaps, 
that animals do, returned the Philoſopher. 
It is occaſioned, probably, by heat; for we 
know that they perſpire abundantly more 
in ſammer than in winter; nay, when this 
vegetative principle has been long checked' 


by cold, it breaks out with ſuch force, when 


warm weather comes on, that it is no un- 
common thing, in the cold northern coun- 
tries, to fee the trees covered with ſnow 
dne week, and with bloſſoms the next. 

ON Plants 


_—__ Ccordivg to their different features, and then 
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plants, however, are raiſed by a part of the 
root of the old plant ſer in the ground, as 
potatoes; others, by new roots propagated 
from the old ones, as &yacinths and ratips ; 
others, by cutting off branches and putting 
them into the ground, which will there take 
root and grow, as viaes; and others are pro- 
; pune by grafting and budding, or inocu- 
ation. But what | repreſented as moſt my- 
ſerious, and indeed for the ſubject of a 
Lecture in my next Courſe, is the Sexes of 
plants; for many forts have both male and 
ale organs, and the one will not flouriſh 
and increaſe without the aid of the other. 
„  - 
We are now to ſpeak of the Animals 
that inhabit the earth, which are naturally 
divided into Men and Brute. BET 
- Of Men, there ſeem to be four different 
ſorts.— Nay, don't be frightened, Lady Ca- 
roline /—Sir, ſays ſhe, I ſhould have made 


no objeftion, had you ſaid four hundred, 


provided you had diſtinguiſhed them ac- 
cording to their different diſpoſitions, 
True, Madam, ſays the Philoſopher, or ac- 


you 


Plants are propagated different ways, but 
the moſt general method is by ſeed. Some 
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yoa might have ſaid four hundred thouſand ; 
for it is very true, Madam, tho“ very won- 
derful, that out of four hundred thouſand 


faces you will not find two exactly alike; 1 


and but for this miraculous and gracious 
providence in God, the world would have 
been all in confuſion. But the divifion I 
would willingly make of men, Lady Caro- 
line, is that of bite, tatuny, black, and red; 
and theſe you will allow are, with reſpect to 
colour, eſſentially different. Moſt of the Fa- 
ropeans, and fome of the Afatict are white ; 
the 4/ricans on the coaſt of the Mediterranean 
ſea are tawny ; thoſe on the coaſt of Guinea 
Sack; and the original Americans red, or of 
a red copper-colour: How they came ſo is 
only known to their Maker; and therefore I 
beg you would ſpare youſelves the trouble 
of aſking me any queſtion on that head. 
Brutes may be divided into four claſſes ; 
that is to ſay, 1. Aerial, or ſuch as have 
wings and fly in the air, as birds, waſps, 
flies, Cc. 2. Terreſtrial, or thoſe which are 
| confined to the earth, as quadrzpeds, or four= | 
footed beaſts; reptiles, which have many 
feet; and /erpents, which have no feet act 
all. 3. 4quatich, or thoſe that live in the 
water, as % of all kinds, whether they are 
covered with ſcales or ſhells, or are, like ”= 
| vl, 
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cel, without either. 4. Amphibious, or bos 
that can live for a long time either upon the 
earth, or in the water; as offers, alligators, 
turtles, &c. I ſay for a long time, becauſe 
: apprehend, that the uſe of both theſe ele- 
ments are neanſſary for the ſubſiſtance of 
- thoſe animals; and that. tho? they can live 
for a conſiderable time upon land in the 
open air, or as long 1 in the water, excluded 
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in a manner from air, yet they would lan. 
guiſh and die, if confined entirely either to 


the one or the other of theſe elements. 


In this diviſion of animals we are to ob- 


ſerve, however, that there are ſome which 
cannot be conſidered under either elaſs, 
being. as it were, of a middle nature and 
| OR. of two kinds; thus bars ſeem to 


par dy beaſts and partly birds, Some rep- 


tiles, likewiſe, and ſome of the water ani- 


mals, want one or more of the five ſenſes 
with which other animals are endowed, as 
orm, cochles, oyſters, &c. If I miſtake not, 


ſays Lady Carelize, | have ſeen the animals 


divided into different claſſes in books of 
Natural Hiſtory, and deſcribed under the 
heads of beaſts, birds, fiber, and inſets, Very 


true, Madam, ſays the Philoſopher ; but 
the preſent method ſuits my preſent purpoſe 
the beſt, and can make po alteration in the 


natuie 
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nature of things ; however, as L have not yet 


mentioned the word inſets, tho? they are in- 5 


cluded in my diviſion of animals, it may be 
neceſſary for me to obſerve, that they are ſo 
called from a ſeparation in their bodies, by 
which they are ſeemingly divided into two 


parts, thoſe parts being only joined together 


y a ſmall ligament, as in Mes, waſps, &c. 


And as ſome of theſe in/e&s undergo different 
changes, and in time become quite different 


animals, I ſhall confider them more particu- 
larly in my next Courſe of Lectures, not 
having time for it at preſent ; for it is a field 
that is full of wonders, and ought to be ex- 
amined with great attention. There is ſome- 
thing ſo amazin 


reflection whenever the ſubject ſtrikes my 
mind, and ſometimes inclined to think that 
other animals may -undergo ſome ſuch 
change. Who, that had not made the obſer- 
vation, would think, Madam, that this grab 
crawling or rather ſleeping here, would by 
and by become a fine butterfly, decked out 
in all the gaudy colours of the rainbow; or 
that this worm ſhould be capable of aſ- 


ſumiog ſo many different forms? And is it 
not altogether as miraculous, that if ſome 


animals are cut in pieces, every ſeparate 
1 piece 
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and miraculous in the 
transformation of inſects, that I am loſt in 
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piece or part of the original animal will de. 
come one entire ab of itſelf? Yet that 


wh 


the polype or r is endowed with this h 
: 122 has Lac. playa ; and I have ci 
Here one that was divided into ſeveral parts bi 
ſome time ago, which parts are now be- at 
come diſtin& and perſect polyper and alive, WH fr 
as you may ſee by viewing them thro? this WW u 
mieroſcope. F w 
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Bat the anc and acote ſenſes of ſome 
of the animals (in which they ſeem to exceed 
man) are altogether as ſurprizing, as I ſhall 
demonſtrate in my next courſe. In your 
next coarſe, ſays Maſter in, why don't 
you do it now ? Peace, prithee, Tom, ſays 
_ the Philoſopher, leara this firſt, and then 
Pl talk to you about beavers ys. of 
PE: oules ; 
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| houſes; * ag themſelves ag ſo- 
ciety, and chooſing a Queen to govern them; 
Bird, knowing the 8 ude 8 
and ſailing over ſea thro? vaſt tracts of air, 
ive from one country to another, without the 
this WI uſe of any compaſs; and of other things, 
which are ſufficient, I think, to lower the 
ride of man, and make even Philoſophers 
bluſh at their own ignorance. —-And now, 
Lady Caroline, prepare to hear a few hard 
words, and I will finiſh this Lecture. But 
why muſt it be finiſhed in an unintelligible. 
manner ? ſays the Lady. Becauſe I cannot 
deliver what I am going to ſay, Madam, 
without making uſe of the terms of art, 
ſays he, and thoſe I muſt defire. your Lady- 
ſhip, and the reſt of the good company, to 
learn from Mr. Newbery's pocket diction- 
ary, or ſome other book of that kind. 
All animals receive their food at the 
mouth, and moſt animals, but eſpecially 
thoſe of the human kind, chew it there till 
it is intimately mixed with the ſaliva or ſpit- 
tle, and thereby prepared for the eafier and 
better digeſtion in the tomach. When the 
ſtomach * digeſted the food, it is thence 
conveyed into the guts (pardon the expreſ- 
ſion, Ladies, for I cannot avoid it) through 
Which it is moved gently by what is _— 
2 5 
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e, Which is the nutritive part, is ſeparated 
by the /a&egl weins, from the excrementitioss 


parts, and by them conveyed into the blood, 


with which it circulates, and is concocted in- 
to blood alſo; and this circulation is thus 
performed: The blood being by the vera 
cava, brought into the right ventricle of the 

heart, by Te contiaticn of that muſcle, is 

| forced into the pulmonary artery of the 
lyngs ; where the air, which is continually 
inſpired or drawn in by the lungs, mixes 
with and enliveas it; and from thence the 


t&Y blood, being conveyed by the pulmonary 
% into the left ventricle of the heart, the 


contraction of the heart. forces it out, and 


by the arteries diſtributes it into all parts of 


the body, from whence it retaras by the 


2 = veins to the right ventricle of the heart, to 


purſue the ſame courſe again, in order to 
communicate life and heat to every part of 
this wonderful machine, the body. But this 
is not all; for, according to Anatomiſts, 
ſome part of the blood, in the courſe of its 
circulation, goes to the head; where a 


portion of it is ſeparated by the brain, and 


concocted into animal ſpirits, which are di- 


= fiributed by the nerves, and impart ſenſe 
FR and motion throughout the body. The in- 
| et EE, 5% FX» 


E motion ; as it paſſes there, the 
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fruments of motion, however, are the muſ- 
clesz the. fibres or ſmall threads whereof, 
contracting themſelves, move the different 
parts of the body; which in ſome of them 
1s done by the direction of the mind, and 
called voluntary motion; but, in others, the 
mind ſeems not to be concerned, and there- 
fore theſe motions are called ixvoiuntary. | 

This is the progreſs of animal life ; by 
which you will perceive that a man may, 
even at home, and within himſelf, ſee the 
Wonders of God in the Works'of Creation, 

We bave now finiſhed our ſurvey of the 
Univerſe, and conſidered theſe great maſſes 
of matter, the Stars and Planets ; but par- 
ticularly our earth and its inhabitants; all 
which large bodies are made up of incon- 
ceiveable ſmall Bodies, or atoms: And by 
the figure, texture, bulk, and mation of 


bodies, all the phenomena of large bodies 
may be explained. Yet: 


theſe inſenſible corpuſcles, or infinitely ſmall 
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ſected to talk, and behaved in a ſupercilious 
and de 


Qa this the company looked at each other, 
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AT dur next meeting there was a great 


deal of good company, who came to 
hear the Boys Philoſophy, as they called it; 


on which account I could obſerve that Maſ- 
ter Tel;/cope took leſs pains to be underſtood 


by the young Gentlemen and Ladies, and 
addreſſed himſelf more particularly to thoſe 
eater abilities. 5 . 

s the company came in laughing, and af- 


manner, which even ſome great perſonages 
do in theſe our days of refinement) he ſtood 


WW filent, till my Lord Marquis defired him to 


open the Lecture; upon which he bowed, 
to his Lordſhip and the reſt of the company, 

n; but had ſcarcely ſpoken three 
words 7 5 he was interropted by Sir 
Larry; he therefore ſtopt for ſome time, 


and then began again; but the tongue of 


the young Baronet ſoon ſilenced him, and he 
ſtood without ſpeaking a confiderable time. 


and 


50000000000 


- a Gentleman's whiſtling a hornpipe ; and at 


expoſe them, and eſpecially to foreigners, 
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and the Marquis bad him go on. My Dear, 
ſays the Marchioneſs, how can you expect 
this young Gentleman to read a long Lec- 
tyre, when you know that Sir Harry, who 
loves to hear himſelf talk of all things, bas 
not patience to ſupporr ſo much taciturnity ? 
Why, Madam, ſays the Ambaſſador of 

Bantam [who came in with the Marquis) I 
thought we had oll been aſſembled to hear 
this Lecture. That was indeed the inten- 


tion of our meeting, ſays the Marchioneſs; 


but I hope your Excellency kaows the polite 
world better, than to expect people ſhould be 
ſo old faſhioned as to behave on theſe odca- 
ſions, with any ſort of good manners or de- 
corum. In my country, ſays the Ambaſſa- 
dor, all the company keep a profound fi- 
lence at theſe meetings. It may b: fo, re- 
$a. the Marchioneſs ; but 1] aflure your 

xcellency, it is not the cuſtom here. 
Why, Sir, I have been often interrupted in 
the middle of a fine air, at an Oratorio, by 


the rehearſal at St. Pars, it is no vncom- 
mon thing to hear both Geatlemen and 


Ladies laugh louder than the organ. Hcih, 


Madam, ſays the Marquis, if your friends 
and neighbours are fools, you ought not to 


Tak: 
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Take care, while you condemn this anpo. 
nuite behaviour in others, that you don't run 
iso it yourſelf, / Polltengſi is the art of be. 
_ ing always agreeable in company; it can 
_ therefore ſeldom deal in ſarcaſm or irony ; 
becauſe it ſhoold never do any thing to a- 
bridge the happineſs of others; and you 
ſee, 4 ages you have made Sir Harry un- 
eaſy, for be bluſhes, The company laughed 
at Sir Harry, who joined them, and being - 
determined to hold his tongue, our Philoſo- 
pher thus proceeded, CNT 
After the curfory view of nature, which 
was concluded in my laſt Lecture, it may 
not be amiſs to examine our own faculties, 8 
and ſee by what means we acquire and trea- | 
fare up a knowledge of theſe things; and 4 
this is done, 1 apprehend,. by means of the 
| Senſes, the operations of the mind, and the 
memory, which laſt may be called the ſtore- 
_ houſe of the uwnderfanding. The firſt time 
RS little Maſter js brought to a looking-glaſs 
be thinks he has found a new play-mate, an 
calls out Little boy ! Little bey! for having 
never ſeen his own face before, it is no won- 
der that he ſhould not know it. Here is the 
idea, therefore, of ſomething new acquired 
by fgh:.—Preſently the father, and mother, 
and nurſe come forward 'to partake | Wo 
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ehild's diverſion. Upon ſeeing theſe figures 
inthe glaſs with whom he is ſo well acquaint- 
ed, he immediately calls out, There, Papa / 
there, Mamma / there, Nur/e | And now the 
mind begins to operate; for ſeeling his fa- 
ther's hand on his own head, and ſeeing it 
on the little'boy's head in the glaſs, he cies, 
There me! Now this tranſaction is lodged 
ia the memory, which, whenever a looking-. 
glaſs is mentioned, will give back to the 
mind this idea of its reflecting objects. 
The whole company were pleaſed with 
this familiar demonſtration ; but Sir Harry 
aſked how he came of all things, to make 
- ule of a looking-glaſs? Becaule, Sit, fays 
he, it is an obje& with wbich ſome people 
are the ' moſt intimately acquainted. —Ay 
Sir Harry 1s an egregious fop, this reply 
produced a loud laygh, and maſter 7e/e/cope 
was looked upon to be a WH as well as a 
Philo/Japher ; hawever, I am inclined to 
think the expreſſion was accidental, and not 
| "Intended to hie Sir Harry, becauſe I know 
| his good ſenſe would not permit him to treat 
an elder and ſuperior in that manner. —The 
laugh being a little ſobfided, our Philoſo- 
pher, thus proceeded on his Lecture. 
All our ideas, therefore, are obtained ei- 
ther by /en/ation or re/iedion, that is to 12 


None of this company, I preſame, have ever 


103 Of the Frex Szusts of Man, 
dy means of our five ſenfes, as ſeeing, bear» 
ings Jmelliag, tafting, and touching, or by the 
Before you proceed farther, ſays the 
Counteſs of Twilight, you ſhould, I think, 
explain to the company what is meant by 
the term idea. That, I apprehend, is ſuffi- 
; Cciently explained by what was ſaid about the 
looking-glaſs, ſays the Philoſopher ; but if 
your Ladyſhip requires another definition 
| you ſhall have it, By an idta, then, I 
mean that image or Sifure, Madam, which 
is formed in Os mind of any thing which 
we have /cex, or even beard talk ; for the 
mind is fo adroit and ready at this kind of 
painting, that a town for inſtance, is no 
ſooner mentioned, but the imagination ſhapes 
it into form and preſents it to the gremory- 


ſeen Dre/den, yet there is not one, perhaps, 
but has formed, or conceived in his mind, 
ſome idea or picture of that unhappy place. 
Not one of us ever ſaw the Naþod's prodi- 


er army and elephants, yet we have all 
formed to ourſelves a fpi&ure of their running 


- away from a ſmall party ofour brave country- 


men, led againſt them by the gallant and cou · 
rageous Colonel Clive, When we read in the 
news- papers a deſcription of a ſea engage- 
3 2 3 ment, 
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ment, or of the taking of Loben, Ducbec, 
or any other important fortreſs, the mind 
immediately gives us a picture of the frag- 
ation, and we ſee our valiant officers iſſuing 2 4 
their orders, and their intrepid men furling 
cheir ſails, firing their guns, ſcaling the wall, 
and driving their foes before them, To pu- 
ſue this ſubject a little farther—No man has 
ever ſeen a dragon, a griffm, ora fairy; yet iſ 
every One has formed in his mind a race 1 
image, or, in other words, an idea, of theſe il 
imaginary beings—Now when thig ſd% or 
image is formed in the mind from à view of 
the object itſelf, it may be called an a. i 
nate or real idea; bat when it is conceived * MY 
in the mind without ſeeing the object, it is 
an inadequate or imaginary ideen. 
I ſhall begin my diſcourſe of the Senſes 
| with that of the Sieur, ſays he, becauſe, 
as Mr. Addiſen obſerves, the ht 1s the moſt 
perfect and pleaſing of them all. The or- 
gan of ſcejag is the eye, which is made up of 
a a number of pfrts, and fo wonderfully con- ] 
trived for admitting and refracting the rays 
of light, that thoſe which come from the i 
' ſame point of the object, and fall upon dif- 
ferent parts of the pupil, are again brought 
together at the botrom of the eye, .and by 
thit means the whole object is painted on a 
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- called the retina, which is ſpread 
| re. 13 1 . e 
But how is it poſſible, ſays Sir Harry, for 
you to know that the object is thus painted 
on the retina? In ſome meaſure from the 
© RruQure of the eye, replied the Philoſopher ; 
but, I think, it is manifeſt from that diſor- 
der of the eye, which ſurgeons call the gutta 
ſerena, the very complaint which my Lord's | 
Butler has jn one of his eyes, If you exa- 
mine it you will find that he has no fight with 
that eye, tho? it looks as perfect as the other 
with which he ſees well; this is, therefore, 
occaſioned by ſome paralytic, or other diſ- 


order in that membrane, or expanſion of 


the optic nerve, which we call the retina, 


| and proves that all viſion ariſes from thence. 


That which produces in vs the ſenſation 


1 which we call Seeing, is /ight, for without 


light nothing is vibe. Now light may be 


_._ conſidered. either as it radiates from lami- 
nous bodies ditectly to our eyes, and thus 


we ſee theſe luminous bodies themſelves; 
as the San, a lighted torch, &c. or as it is 
reflected from other bodies, and thus we ſee 
2 flexwer, a man, &c. or a picture reflected 
from them to our eyes by the rays of light. 
It is to be obſerved that the bodies which 
teſpect the Jight are of three ſorts, . 


) 
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that emit the rays of light, as the ſun and 
fixed ſtars; 2. Thoſe that tranſmit the rays 
of light, as the air; and, 3, Thoſe that fe- 
flect them, as the moon, the earth, iron, &c. 
The firſt we call /aminous, the ſecond pellu- 
cid, and the third epagze bodies. It is alſo 
to be obſerved, that the rays of light them- 
| ſelves are never ſeen; but by their means 
we ſce the luminous bodies from which they 
originally came, and the opaque bodies 
from which they are reflected; thus, for in- 
ſlance, when the moon ſhines, we cannot 
ſee the rays which paſs from the ſan to the 


moon; but, by their means, we ſee the 


moon from whence they are refleted. _ 
If the eye be placed directly in the me- 
diam through which the rays paſs to it, the 

medium is not ſeen ; for we never fee the 

air thro* which the rays come to our eyes. 
But if a pellucia body, 'thro* which the rays 
are to paſs, be placed at 2 diſtance from our 
eye, that body will be ſeen, as well as thoſe 
bodies from whence the rays came that paſs ' 
through it to our eyes ; for initance, he who 
looks throogh a pair of ſpectacles not only 
ſees bodies through them, but alſo ſees the 
laſs itſelf, becauſe the glaſs, being a folid 
y, reflects ſome rays of light from its 
ſurface; and being placed at a convenient 
| . diſtange 


4 * Bs they came from other bodies, and ſhow 


- . 
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- diſtance from the eye, may be ſeen by thoſe 


at a greater diſtance are ſeen by the tranſ- 

mitted rays ; and this is the reaſon, perhaps, 

why odjects are ſeen more diſtinctly through 

FL a reflectin 

| 'leſcope. 1 ; . 
3 are two kinds of opaque bodies, 


namely, thoſe that are not » as the 
moon, the earth, a man, a , &c. and 
ethers that are or mirrers, like thoſe. 


In refleQing teleſcopes, whoſe ſurfaces being 
poliſhed reflect the rays in the ſame order 


us their images; and rays that are thus re- 


flected from opaque bodies always bring ; 


with them to the eye the idea of colour, tho 


this colour in bodies is nothing more than 


a diſpoſition td refle& to the eye one ſort of 
rays more copioufly or in greater plen 
than another ; for particular rays impreſs 


upon 
red, others Se, yellow, green, &c. Now it 
is to be obſerved, that every body of light 


which comes from the Sun ſeems to be com- 
nded of theſe various forts of rays; and 


as fome of them are more refrangible than 
others, that is to ſay, are more turned out 


of their courſe in paſſing from one medium 


co 
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rellected rays, at the ſame time that bodies 


g than through a refracting te- 


the eye particular colours; ſome are 


. * 


* 
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ſe to another, it neceſſarily follows that they wil! 

es be ſeparated after ſuch ion, and their 

ſ. F colours appear diſtind. The moſt rfrangibk® FY 

A of theſe are the vier, and the leaſt the red; 

h the intermediate ones, in order, are indiges 

— blue, green, yellow, and * 1 2 | | | 
How do you know, Mr. Philoſopher, 


that colours are in this manner? 
ys Sir Harry; I have no notion of theſe 3 
may have, if you p replied MN 
lolopher. Pray, Maſter Lovelace, hand me Y 


Now, Sir Harry if you will pleaſe to 
hold this Priſm in the beams of the San, you 
will ſee the colours 1 — in the manner 


I have mentioned. Pleaſe to look, Lady 
Caroline, the ſeparation is very pleaſing, and 
you will find n in 


tore beet oi di io tbe ²˙r ð ͤ d ðͤ d > © 


my 


A 


$f 
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nal colours in a due p 
a in other bodies is a diſpoſition to reflect 


dur ſenſes the organ of which is the Bar, 


ö my third LoQure confirmed by this experi- 


a 
Wes 
: * 


All theſe rays differ not only in rer. * 
Gility but in reflexibility; 1 mean in the pro- 


perty of being reflected ſome more eaſily 


ous colours of bodies. | 
The whitene/+ of the Sun's light is owing, 

It is ſuppoſed, to a mixture of all the origi- 

non; and white- 


all the colours of light nearly in the ſamo 
proportion as they are mixed in the original 
Tays of the Sun; as b{ackneſ;5, on the con- 


trary, is only a diſpoſition to abſorb or ſtifle, 


without reflection, moſt of the rays of every 
fort that fall on thoſe bodies; and it is for 
that reaſon, we may ſuppoſe, that Sal 


clothes are warmer than thoſe of any other 


colour. The inhabitants of Nap/cs, though 
in fo hot a clime, for the moſt part wear 
black. „ 5 

Light, as we hive already obſerved, is 
ſucceffively propagated with moſt amazing 


Earth in about ſeven or eight minutes, tho? 
at the diſtance of ſeventy millions of miles. 
Heal is the next moſt extenfive of 


whoſe 


than others. And hence ariſe all the vari- 


ſwiftneſs; for it chmes from the Sun to the 


, it 


% f 
4s 3 N F ; * 
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whoſe ſtructure is extremely carious, as .» 
be ſeen in the books of Anatomy. | 
That which the ear convey 
is called ſound, tho” till it reaches and af- 
feats the perceptive part, it is in reality 


nothing but motion; and this motion, 


which produces in us the perception of 
ſound, is a vibration of the air, occafioned 
. by a very ſhort and quick tremulous motion 


of the body from whence it is propagated. 
That ſoun 


is conveyed in this manner, 
may be known by what is obſerved and felt 
in the ſtrings of muſical inftruments, and 


of bells, which tremble or vibrate as long 


as we perceive any ſound come from them; 


and from this effect which they produce in 


us, they are called Sounding Bodies. 


\ 


Sound is propagated at a great rate, but 


not near ſo faſt as light. I don't know that, 


ſays Lady Caroline. Then your Ladyſhip 
has forgot what paſſed in our Lecture upon 


Air, replied the Philoſopher ; and to confirm 


by experiment what I advanced, I muſt beg 
his Lordſhip to order one of the ſervants to 
go a diſtance into the park, and diſcharge a 
gan. The Gentlemen were averſe to this, 
it being an qbſervation they had mace a 
hundred times; but to gratify the young 
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„my Lord ordered his Game keeper 


Hut, and when the piece was diſcharged, 
" They bad the ſatisfaftion of ſeeing the fire 


Jong before they heard the report. 
- SMELL!nG is another high which ſeems 
to be excited in us by external bodies, and 
| at diſtance; 
but that which immediately affects the 
Doſe, the organ of ſmelling, and produces 
in us the ſenſation of any ſmell, are efluvia 
or invifible particles thai fly from thofe bo- 


dies to our offadcry nerves. How do you 


prove this, young Gentleman? ſays Sir 
Harry. Sir, replied the Philoſopher, had you 
been here yelterday you would not have 
aſked this queſtion, for, as the wind was 
North-Eaft, the effluvia from my Lord's 


brick kilns were ready io ſuffocate us; but 
now the wind is turned to the South Weſt 


you obferve po ſuch thing, becauſe thoſe 
ui are driven a contrary way. 


The power which ſome bodies have of 
emitting theſe 4 


Hula or ſteams without be- 
ing viſibly diminiſhed, is to me moſt amaz- 
Ing ; yet that its true we Know by abundant 
experience. A lingle grain of muſt will ſceat 


a thouſand rooms, and ſend forth theſe odo- 
ri ferous particles for a great number vf years 
- Withant being ſpeut. Surely theſe particles 


mui 
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muſt be extremely ſmall; yet their minute- 
neſs is nothing when compared with the 
particles of light, which perrade und find 
their way thro* glaſs, or to the magnetic 
efluvia which paſs freely through metallic 
bodies; whereas thoſe effluvia that pro- 
duce the ſenſation of ſmelling, notwith- 
ſtanding their wonderful property of ſcent - 
ing all places into which they are brought, 
and without any ſenſible diminution, are 


yet too groſs to paſs the membranes of a 


bladder, and many of them will ſcarce find 
their way thro* a common white paper. 

There are but few names to expreſs the 
in finite number of ſcents that ve meet with. 
i know of none but thoſe of ter, finking, 
rank, muſty, and ſour ; for fo barren is our 
language in this reſpect, that the reſt are 
expreſſed either by degrees of compariſon, 
or from epithets borrowed from bodies that 


- produce ſcent, which mott, in many cales, 


be very inexprethve; for the ſmell of a 
roſe, of a wiekt, and of muſk, tho? all ſweet, 
are as diſtint as any ſcents whatever. 

The next ſenſe under our conſideration 1s 
Tasre, the organ of which is the tongue, 
and the palate, but principally the tongue. 
Ay. and a pretty organ it is, ſays, Lady Ca- 
roline, When uſed with your ws 
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diſcretion, Madam, replied the Philoſopher, 
Bot I moſt obſerve to your Ladyſhip, and 
the reſt of the good company, that. though 
bodies which emit {zeb7, ſounds, and {cents, 
are ſeen, heard, and ſmelt at a diſtance; yet 
no bodies can produce taſte, without beiog 
immediately applied to the organ; for tho” 
the meat be placed at your mouth, you know 
not what taſte it will produce till you have 
touched it with your tongue or palate, _ 
Though there is an amazing variety of 
taſtes, yet here, as in ſcents, we have but a 
few general names to expreſs the whole; 
Jeet, four, batter, harſh, /maoth, and rank, are 
- all that T can recolleR ;. and 7 ay os "Ons 
of taſte-are rally conveyed by borrow 
fimibtudes 12 — — by thoſe of 
Jeents. It is ſurpriſing, ſays the Ambaſſa- 
dor, that in this age of gluttony, your lan- 
guage ſhould be 4 barren as not to afforc 
you words to expreſs thoſe ideas which are 
excited by exquiſite flavours, Sir, ſays the 
Marquis, this may be-eafily accounted for. 
I muſt inform your Excellency, that we are 
indebted for our moſt expreſſive terms to the 
Poets, who were never much acquainted 
with good eating, and are leſs ſo fince lite- 
rature has loſt its zeſt, Very true, my __ 
8 ays 


Jonger ] 
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fays Sir Harry, their diſhes, poor creatures, 


have lately been of the mental kind; but 
had you a few rich Poets that could afford to 
live like people of taſte, inſtead of your ſweets - 
and your fours, and ſuch old faſhion terms, 
you would have the calapaſs and calapee fla- 
vour, the /tve-lobfter flavour, the Woher pig 
flavour, and a liſt of others, as long —as 
my arm. Fie, Sir Harry, ſays the Marchi- 
oneſs, no more of that, I beg ; you know 
Lady Caroline can't bear the name of Barba- 
rity, Nor [ neither, ſays the Ambaſſador; 
but pray what barbarity is there in this, Ma- 
dam? Oh! none at all, replied Sir Harry, I 
only meant to infinuate that ſome of our 
it people are not content with having 
Food brought from the Zaff and V Indies, 
and every other part of the world, to gratify | 
their palates, but they muſt roaſt lobſters 
alive, and whip young pigs to death to make 


them tender. Good God ! ſays the Ambaſ- 


ſad6r, are there people in England capable 
of ſuch acts of inhumanity ? A man that 
would do that would murder me, if the law 
did not ſtand between us; and the law is 
but a poor ſcreen where humanity is loſt and 
conſcience is lulled aſſeep. I'll apply to the 
King 1K ſor my diſmiſſion, and no 

ve with a people who have adopted 


lock | 4 
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ſuch diabolical cuſtoms. The Ambaſſador 
was ſo much in a paſſion, that it was with 

difliculty my Lord Marquis pacified him ; 
and poor Lady Caroline, whoſe kind ſoul 
ſympathizes with every creature in diſtreſs, 
was in tears at the bare rehearſal of theſe 
acts of cruelty. Upon which the Baronet 

Was blamed by all the company, except my- 
elf, and, I think he never ſhowed ſo much 
good ſenſe in his life; for there was one in 
the room who deſerved the reproof.. - 
When the Ambaſſador had fat down with 

a figh, and Lady Caroline had wiped the 

precious pearly drops from ber our 
biloſopher aroſe and thus purſaed his 
TT) Jo ron Ae im 

I have already taken notice of four of our 
ſenſes, and am, now come to the fifth and 
laſt, I mean that of the Toucn, which is 
a ſenſe ſpread over the Whole body, tho' it 


js more particularly the buſineſs of the hands 


and fingers ; for by them the tangible qua- 
lities of bodies are known, fince we diſcover 
by the roach of the fingers, and ſometimes, 
indeed, by the touch of other party of the 
body, whether things. are hard, ft, rough, 
Jmaoth, wet, dry, &c. But the qualities which 
moſt affect this ſenſe are beat and cold, and 
which, indeed, are the great engines of Na- 


tare; 
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ture ;. for by « due temperament of thoſe 


two oppoſite qualities moſt of her produc- 
tions are formed. © nr 


What we call Great 


the 


hot ; 
heat, in the object is nothing but merien. 


Hey-day, ſays La 
Philoſopy is this? 


fo 


is occaſioned by the 
agitation of the inſenſible parts of the body 
that produces in us that ſenſation ; and when 
ts of a body are violently agitated, 
y, and indeed we feel, that 
that that which to our ſenſation is 


is 


3 what ſort of 
hy, Madam, ſays Sir 


Harry, this is a poſition which bas been laid 
down' by theſe airy Gentlemen for a long 


time, but whick never has been proved by 
experiment. Take care, Baronet, ſays the 
zou'lt forfeit all pretenſions to 
Philoſophy. The forfeiture, my Lord, is 
made already, ſays the Philoſopher ; Sir 
has been bold enough to Ceny that 
which experience every day confirms for 
what we call Heat is not motion, 
or occaſioned by the motion of bodies, how 
FF came my Lord's mill to take fire the other 
day, When it was running round without a 
proper ſupply of corn ? And how came your | 
ſt chariot to fire while, running down 


Marquis, or 


Harry 


truth. 


 Breatneck-bill, Sir Harry? Confider, there 


was nobody with a torch under the 


1 


AX le- 


tree; 


Peet 


116 Of che Five SNES of Man, 
tree; but this is a part of philoſophy known 
even to the poor ignorant Tadian, who, 
when hunting at a great diſtance from home, 
and wanting fire to dreſs their meat, take 
a bow and a firing and rub two pietes of 
wood together till they produce flame. But 
you may ſee, Sir Harry, that heat is occa- 
fioned by the motion of bodies, by only rub- 
bing this picee of ſmooth braſs on the table 
— ſtay, I'll rub it.-- 1t muſt be done briſkly, 
There, now you'll feel it hot ; but ceaſe 
this motion for a time, and the braſs will 
become cold again; whence we may infer, ' 
that as heat is nothing but the inſenſible par- 
ticles of bodies put into motion, fo cold, 
on the contrary, is occaſioned by the cefſa- 
tion of the motion of thoſe particles, or 
their being placed in a Rate of reſt, _ 
But bodies appear Get or cold in proportion 
to the temperament of that part of the hu - 
man body to which they are applied, ſo 
that what ſeems hot to one, may not ſeem ſo 
to another: This is ſo true, that the ſame ' 
body felt by the two hands of the ſame man, 
may at the ſame inſtant of time appear warm 
to the one hand, and cold to the other, if 
with the one hand he has been rubbing aoy 
thing, while the other was kept in a ſtate of 
reſt ;, and for no other reaſoa but * 
e : RR . 
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I have mentioned thoſe objects which are 


peculiar to each of our ſenſes, as "bt and 
bearing; 


colour to the fight; ſound to the 
odours to the 72 


pain, which the ſenſes may receive by their 


own peculiar objects; for we know that a 
proper portion of light is pleaſing, but that 


too much offends the eye; ſome ſounds de- 


light, while others are diſagreeable, and 


grate the ear; ſo heat, in a moderate de- 


gree, is very pleaſant ; yet that heaijmay be 
io increaſed as to give the moſt intolerable 
pain. But theſe things are too well known 


to be longer infiſted on, 


Now from the idea, or conceptions forumd x 
in the mind, by means of our ſenſes, and the 


operations of the mind itſelf, are laid t 


foundation oſ the human underſtanding, the 


loweſt degree of which 1s perception; and to 


conceive à right notion of this, we muſt dif. 


tinguiſh the ficſt objects of it, which are 


_ femple ideas, ſuch as are repreſented. by the 
words, red, 6/at, bitter, ſweet, & c. from the 


other 
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the motion of the inſenſible particles of that 
hand with which he has been rubbing, will 
be more briſk than the pafticles of the other 
Which was at reſt. 5 


mell, &c. but there are two 
others com mon to all the ſenſes, which de- 
ſerve our notice, and theſe are plegſure and 
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other obzefts of our ſenſes;” to which we 
may add the internal operations of out own. 
minds, or the objects of tellecton, ſuch as 
are thinking, willing, &c. for all our ideas 
are firſt obtained by /en/ation and. reflettion. 
The mind arti I gained variety of fanple 
28 by putting them together, forms what 

called K. or complex idias, as 
thoſe & agnified by the words nas, berſe, 
- mary 


oT 2D. 


» windmill, &c. ; h 
The next tion of the mind (or of the | 
| ATE its progreſs to knowledge, 
is that of abſtractin ag is ideas ; for by ab- 
ſtraction they are made general; and a gene- 
ral idea is to be confidered as ſeparated from 
time and place, and lodged in the mind to 
repreſent any particular thigg that is com- 
formable to it. 

Knowledge, which is the digheſt degree 
of the ſpecolative faculties, - confiſts in the 
perception of the truth of affirmative or ne- 
gative propoſitions ; and this perception is 

either immediate or mediate. When, by 

| comparing two ideas togetber in the mind, 

g. we perceive their agreement or dif; 
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Agreement. 
as that black is not white ; that the whole is 

digger than a part; and that-two and two = 
| are equal to four, &c. it is called immediate 
| perception, or intuitive knowledge; and as 
the truth of theſe and the like propoſitions is 
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ſo evident as to be known by a finiple intui- 
 - rion of the ideas thetnſelves, they are alſo 

called /al-evident propoſitions, _ 
Mlediate perception is when the agreement 
or diſkpreement of two ideas is made known 
| by the intervention of ſome other ideas: 
* Thus if it be affirmed that my Lord's bay 
| Horſe is as high as my father's, the agree- 
ment or diſagreement may be ſeen by apply- - 
- Ing the ſame meaſure wy Gory and this is 
called devonfration, of rational Enowiedge, 4 
The dimenſions of any two bodies, Whick 
| Cannot be brought together, may be thus . 
known, by the ſame meaſure. being applied 
to them both. 5 „ 
But the underftanding is not conf ned to 
certain truth; it alfo judges of probability, | 
- which confilts in the Eee agreement or diſ- 
agreement of ideas; and the aſſenting to any 
| wa” as probable, is called ien, or 
lief.— We have now hnifhed this Courſe 
of Leftutes. I hops not, ſays Lady Caroline, 
with ſome emotion! Why, Madam, retura- 
ed the Philoſopher, we have taken 4 cuffory 
view of natural bodies, and their cauſes £4 
effects; which I have endeavoured to explain 
in ſuch a manner as to be intelligible, at 
leaft, if not entertaining ; and pray what Ki 
more did yout up expect ? as .* 
| f 2 , e 4 
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the Lady, I am greatly pleaſed with the ac- 
count you have given us, and I thank you, 
Sir, for the pains you have taken to anſwer 
-the many queſtions I have troubled you 
with. What I had further to hope, was, 
that you would have given us, when you 
was on the ſubject of Animals, ſome ſtric- 
. tures on the cruelty with which they are 
too often treated; and have thrown in re- 
I” and obſervations tending to inforce 
in mankind a different conduct. This I 
wied for, and ſhould have been glad to 
| Have had Sir Thomas and his Lady here at 
the ſame time; who are both extreme] 
fond of their little domeſtic creatures, an 
I admire them for their tenderneſs and com- 
paſſion. Theſe ſeelings and ſentiments of 
the human heart, Madam, fays the Philoſo- 
pher, add much to the dignity of our na- 
ture, and I am greatly delighted with ſuch 
behaviour, but I am afraid Lady Caroline, 
that we often miſtake characters of this 
| kind, and take that for humanity and ten- 
' _  derneſs, which is only the effect of fancy 
or ſelf-love. That Sir Thomas has compaſ- 
= fion, I grant you; but I am afraid it is 
only for himſelf. He loves his dogs and 
& Horſes, becauſe his dogs and horſes give him 
, Pleaſure; but to other creatures that afford 
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kim none, he is abſolutely inſenfible. 1 . 
| have ſen him even at Chrifmas,” feed his 
pretty . be calls them, wirh delica- 
cies; but rave, at the ſame time, in a mer. 
_cileſs manner, at poor children who were 
ſhivering at his gate, and ſend them away 
empty handed. Our neiphbour Sir Millan 
© I alſo of the ſame difpofition ; he will not | 
ſell a horſe that is declioing, for fear be 
ſhould fall into the hands of a maſter who 
might treat him with croelty ; bat he is 
 dargely concerned in the ſlave trade, (which, 
4 | Think is carried on by none but «ve ge 
 Clriftians, to the diſhonour of our caleffial 

J 

| 


Maſter). and makes no difficolty of feparat- 
ing the huſband from the wife, the parents © 
from the children, aad alt of them (as well 
as our own people, who are procuted by his 
crimps, ) from their native country, to be 
fold in a foreipn market, like ſo many horſes, 
and often to the moſt mercileſs of the human 
race. [I remember him in great diftreſs for. 
his pointer Pbi//is, who had loſt her puppres ; 
bat the ſame afternoon I ſaw bim, without 
tze leaſt compunction of mind, prefs a your 
man jato the ſes ſervice, and tear him from 
dis wife and children, for no other crime, Þþ 
| but becauſe he bad fougb: bravely for his 
| King and country in the laff war, aud be- 
Hh e ing 


—— 


+ ar ds; ob 


88 — ere, 
2 ? > 


1 
L 
: 


1 


8 W rr r wt N 5 . Be 6 3 


, * . Le ” 
18 N . . * ad” 24 PE TR” | X 
1 "Ang "IL £ F 40) * e 3 . n 10 e = 4 7 
K * y _ 7 2 - ” 1 
— „ x TY 
* mn Coli Sons 2 ” EW | os On D's N - 
£94k > > c 1 e os . - wr bon or eat * bg © 
A N n . þ 7 - N. "hh 4 ä 


' treme love of 
means by which it is procured ; for all the 
gold a nian poſſeſſes, beyond that portion 
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ing now ſettled in buſineſs, and having 3 
family, did not chuſe to enter the ſervice 
again. Is this humanity, Madam ? Is this 


morality ? But above all, is this Chriſtiani- 


ty? And are theſe the bleſſed effects of the 


liberty we boaſt of? I don't expect a reply, 
Lady Caroline, for I ſhall have occaſion to 


Tay much more on theſe ſubhjects in my next 
courſe of Lectures, and then, perhaps, you 


will honour me with your obſervations. But 


in the mean time don't let us be-miſled by 
ſpecious pretences. We cannot judge of any 


man, Madam, by ane fingle action, but by 


cue tenour and reſult of all his actions, and 
tis requires deep penetration and an inti- 


mate knowledge of human life. _ 
Benevolence, Lady Caroline, ſhould be 


E univerſal, for it is an emanation.of the Su- 


preme Being, whoſe mercy and goqdneſs are 


extended to all his creatures; as ours alſo 


ſhould be, for they are fellow tenants with 
us of the globe we inhabit. | 


| I have often.thought, Madam, that moſt 
of the miſchiefs which embarraſs ſociety, 


and render one ,man contemptible to ano- 
ther, are owing to inordinate.ambitien or ex- 
„ and of «avealth, the 


which 


te 


* * 


+ opinion, that religion, virtue, and 


* * or K. 
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which, is requiſite for himſelf and family, 
only ſerves to inflawe his ambition; as all 
the wine we drink, more than is neceſſary 
to recruit the drooping ſpirits, anſwers no 
purpoſe but to intoxicate the mind. 

1 have ſeen a book, Lady Caroline, in 
my Papa's library, which gives ſome ac- 

count of one e an old Grecian Law- 

_ giver, with whoſe character you ought to be 


acquainted, —This man, Madam, was of 'i 


manners, were the only natural cements and 


preſervation of liberty, peace, and friend - 
mp which he found had been deſtroyed 
An ö 


extirpated by means of wealth and ſelf. 


Intereſt ; he therefore prohibited the uſe of 
gold and filver, and of all kinds of luxury 
in the ſtate, and eſtabliſh ſuch a plan for 
the education of youth of every denomina- 
tion, as was moſt likely to confirm and habi- 
tuate them in the practice of religion and 
virtue, and ſecure to the Spartan; and their 
poſterity the bleſſings of liberty and peace. 

- The event proved that his inſtitutions 


were founded or ſound policy, and a per- 


ſect knowledge of human nature; for in the 
ſpace of five hundred years, that is to fay, 
from the time of Lycargus to the introduQi- 
on of wealth into the ſtate by Ly/ander, in the 

„ reign 


of their virtue, ſo 


Wo very ſmall inconfderable Rate, not only 


= 124 Of the. Five Kaan of Man, N 


| 1 wigs of the Gel Ari, there was no ma 


were ſo united and ful in conſequence 


that of a national militia,) that :- Sparta, a 


gave laws to the reſt of Greece, hut made 
even the Perſſan 
maſters of the richeſt, and moſt extenſive 
empire in the world, But when this — 


and virtuous people of Sparta had eo 2 


= ed. Athens, and from 4 int 


loſt their virtue, dwindled to nothing, 


od 
a matter of wonder; for where Religi 
and Virtue are ſet at a diſtance, and Wealh 


—__ the way to poſts of honour and truſt 


on the moſt þ ne Bay and none but 


moted to of truſt and 
would be no frauds in the State, or violence 


among 
to enjoy the felicities of the Calden Age. 


h 
l 
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1 the people; every man . — 
. ally to the laws of Zycurgus, and all 


„ oy U — he- 


;, and con ws IH 
diſcipline he had edel nel. (which was 


Monarchs tremble, though 


wealth and luxury into their own —— 


were themſelves eaſlaved. Nor 1s this , 


S people will flick at nothing to obtain w 
I? * were dignities of this kind con- 


men of virtue and ſuperior abilities pro- 
power, there 


the People, and we might then Tom 5 


* 


Man in that age no rule but Reaſon knew, 
And with a native bent did purſue; 
Unaw'd by puniſhment, and void of fear, - 

His words. were ſimple and his ſoul fincere. 

By no forc'd laws his ons were.confin'd, _ 

For cs kept his heart, and -calm'd his 
mi 5 | 


Peace o'er the world her bleſſed ſway maintain'd, 
And ee in Deſerts ſmiling Plenty reign d. 
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ADVERTISEM ENT. 
„e The Author of the preceding Sheets has in mot 
Places explained the technical Terms, but in all he 


Could not, without increafing the volume beyond the 
| Size intended. or deſtroy ing the Thread of the Narra- 
tion; he would, therefore, recommend the occafional 
uſe of ſome good Dictionary, by turning to which the 
Terms will be fo fixed in the young Student's Mind, | 


that he will ſeldom be at a Loſs in reading any other 
Treatiſe on philoſophical Subjects. —Mention is made 
of the Pocket Dictionary, (Page 95.) not [becauſe the 
Terms are better defined in that Book than in any other, 
but becauſe it is ſold only for Three: Shillings bound, 
and by being contraſted into leſs Compaſs Tos other 


Dictionaries, is rendered more portable and convenient ? 
rl 


F for the Pocket, 
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To the Parents, Geske and Go. 


and the Bits Cola. 


T n Time Shen all re 
ity of Human Nature, and the De- 


It has — faid, $9" wiſely, that the 
only way to remedy theſe , is to begin 
= with the riſing Generation, and to take the 


wo 
* * 9 1 and — 


ttention with Images and Pictures that are 
„ Har and pleaſing ; and to warm their wag 
= feftions with po ſittle Hiſtories as are e: 
die of giving them Delight, and of impre 
= on their tender Minds proper Sentiments 
Iz gen, Juſtice, Honour, and Virtue. 


When Infant Reaſon grows r it cally 
For the hind Hand of an — 5 
Delightful Tail ! To rear the vendor Thnght, 
= teach the young Idea bow to ſhoot 

2 po Inflrudion 0 er wa 
To breathe tt Spirit, and to fix 


1 9 ir the glywingBreafl. | | 


THOMPSON. | 


N Heaps | 


NERNESSES, in Great- Britain, W 


8 2 8 


. any . chat 


— . 4p nfant _ when it is _— | 


i 1 — in a Manner that ſhall ſeem rather 
W intended to amuſe than inſtruct, to excite their 
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Books printed for T. 2 
How far Mr. NawWwIEAv's little Books 
— tend to forward this good Work, ma * 
be, in ſame Meaſure, ſeen * what are {1 

ready publiſhed, and, it is preſumed, will 
more evidently appear by others Wn | are, il 
* from the Preſs. 


A or the Infra 1 PRES” if 1 
: , printed for T. Cannan, Se- 
* Mr. J. NewBER , in St. Paul's . 
Your yard, Loadon, _ 


H E Renowned Hiftory of Giles 
Ginger6read;; a little Boy who lived 
w- Learviag. Price One Penny, adorn- 


ed with Cuts. 


8 Deeds he 


2. Nur/e Truelove « Chrifmas Bow a Pay bu 
Golden Play Thing for little Child ten: by 


which they may learn the Letters as ſoon as - ä 


they can ſpeak, and know how to behave, 
ſo as ta make every Body love them. A- 
dorned with zo Cuts. Price Our Penny. 

3. Tom Thumk's Folio z or, « New Penny 
Plaything for little Giants. To which is, | 
prehxed, an Abſtract of the Life of Mr. 
Thumb; and an hiſtorical Account of the 
performed, together 


with ſome - Anecdotes reſpecting "Orr 


128 Books printed for T. Caraze, 
the | Great Giant. + Adorned with Cats. 


Price One Penny. *© 1 Ss 
4. Entertaining Fables for the Ipſtruction 
of Children ; embelliſhed witk Cats. Price 

„ / 


One Penny. 


5. The Loxdon Cries, for the Amuſement | 
Children throughout the 


of all the 
World. Taken from the Life. Price 14. 

6. The Liluputian Auctions To which all 
little Maſters and Miſſes are invited, by 


Charley Chatter. Price One Penny. 


7. The Lilliputian Maſquer 


belliſhed with Cuts, for.the Iaſtruction and 
Amuſement of the riſing Generation. Price 


of a Subſcription Ticket, not Tevs Guineas, 
but Tave Ponce. . 28 
8. Nurſe Truchwe's New Year's Gi: or 


The Book of Books for Children. Adorned 


with Cuts, and defigned for a Preſent to 
every little Boy who would become a great 


Man, and ride upon a fine Horſe ; and o 


every little Girl who would become a great 
Woman, and ride in a Lord Mayor's gilt 


—_ Caach. Price 7wo Pence. 


9. The Eafter Gift ; or, The Way to be 
very Good. 4 Book very much wanted, 
Adorned with Cuts, Price Two Ponce. 


in an 


as A. mid as 


| | ade; recom- 
mended to the Peruſal of thoſe Sons and 

Daughters of Folly the Frequenters of the 
Pantheon, Almack's, and Cornelly's. Em- 


N 


to be very Happy. 4 Book neceſſary for all 
Families. Embelliſhed with Cuts. Price 
Duos Pence. 


„ Little Lottery Book for Children, 


| containing a new Method of playing them 
inte a Knowledge of the Letters, Figures, 
&c. Embelliſhed with above Fifty Cuts, 


and publiſhed with the Approbation of the 
Court of Common Senſe. Price Two Pence. 


12. A Pretty Plaything for Children of 


all Denominations: Containing 1. The 


Alphabet in Verſe, for the Uſe of little 


Children. II. An Alphabet in Proſe, in- 
terſperſed with proper Leſſons in Liſe, ſor 
the Uſe of great Children. III. Tom Nod- 
dy and his Siſter Sue, a Lilliputian Story. 
IV. The ſound of the Letters explained by 

_ viſible Objects, delineated on Copper- plates. 
V. The Cuz's Chorus, ſet to Muſic; to be 
ſung by Children, in order to teach them to 
join their Letters in Syllables, and pro- 


nounce them properly. The whole embel- 


| liſhed with variety of Cuts after the Man- 
ner of Ptolemy. Price Two Pence bound. 
13. The Reyal Bttledore ; or Firſt Book 


for Children. Price wo Pence. 


14. The Royal Primer; or, An eaſy and 


_ pleaſant Guide to the Art of Reading. Ins» 
„„ = terſperſed 


10. The Whitfuntide Gift ; or, The Way 
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130 Books printed for T. Carman, 


terſperſed with a great variety of ſhort and 
diverting Stories, with fuitable Morals and 
Reflections. Adorned with Twenty- ſeven 
Cuts. Price Three Pence bound. 


15. A lite pretty Pocket Book, intended 
For the Inſtruction and Amuſement of little 
Maſter Tommy, and pretty Miſs Polly ; with 
Two Leiters from Jack the Giant Killer, 
concerning a Ball and Pincuſhion ; the oſe 
of which will —_— make Tommy a good 
Boy, and Polly a good Girl. To which is 
added a Bale Bs oy being a new At- 
tempt to reach wag Buds the 506 of the 
Engliſh Alphabet, by way of Diverfion. | 
Price bound Three Pence. 
16. The Mother's Gift; or a Preſent: for 
all little Children who are Embe]- 


liſhed with Cots. Price 
27. The Fairing : or, Golden Toy for 


+ 


Jn which they may ſee all the Fun in the Fair, 
And at Home be as happy as if they were there. 


4 Book of great Conſequence to all ben it 
concern. Price Sixpence” bound, and a- 


oy 
dorned with Cuts. 

18. The renowned Hiſtory of liztly Goody 
Two Sheer, afterwards called Mrs. Margery 


. with as Means by which ſhe 
| Degen 


9 


Ee Bien AAA nt. oo, 


2 in ſs * and honeft Maxims in your 
* Grort Bas 


A 


In &. Paul; Church Yard, 
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ne cquired her Ioereing and Wiſdom, and in 
CO thereof, her Eſtate. Price 
| Sixpence, bound and adorned wich Cuts. 


19. The Znfant Tutor; or an cafy Spelling 
Book for little Maſters and Miſſes. Made 

leakng, with variety of Stories and Fa- 
Embelliſhed with Cats. Price A 


fence bound, 
and Wife; « or the Cream of 


20. Be | 
the 7ef and 2 of Marin, ſor the 


Conduct of Life. -Pabliſhed for the Uſe of 
all ittle 


good Boys and Girls, by T. Trap» 
wit, Eſq; adorned with Cats. . S. 


3 


and uſeful to 2. carry ſome merry 


9 


31. Fables in Vc, for the W 
of the Young and the Old, by Abraham 


A. 5% Eſq; to which are added, "FABLES | 
in Verſe, and Pro/e, with the Converſation 


of Birds and Beaſts, at their ſeveral Meet- 
ings, Routs, and Aſſemblies. By Vlg. 
the great Giant, Illuſtrated with a variety | 


of curious Cots, and an Account of the 


Lives of the Authors. Price Cixpence bound. | 


132 Books printed for T. Caras, 


22. The Holy Bible abridged : Or, The 
Hiſtory of the Old and New Teſtament; il- 
Iuſtrated with Notes, and adorned with 
Cuts, ſor the Uſe of Children. Price 64. 
bound. Suffer litele Children to come unte me, 
axe forbid them . St. Lake. 
23. A Collection of Pretty Poems, for the 
Amuſement of Children, Three Feet high. 
By Thomas Tagg, Eſq; Adorned with above 
Sixty Cuts. rice zupenee bound. : 
24. A New Hiforyof England, from the 
Invaſion of Juin Cæſar to the Reign of 
King G ry ' Adorned with the Cuts 
of all the Kiogs and Queens who have 
reigned fince che 1 Norman by ner og Price 
64. bonnd,—T he Memory of Things pat ought 
wot to be extinguiſhed by Length of Time, 4 
| great and memorable Actions . deftitute 
of Glory, Herodotus, ' 
25. The Yalentine's Gift : or, the whats | 
Hiſtory of Valentines Day; containing the 
Way to preſerve / ruth, Honur, and Integrity 
unſhaken. Very . in a trading Nation. 
Price Sixpence boun . 8 
26. The Little Female Orators: Or, 
Nine Evenings Entertainment ; with Ob- 


1 | fervations. Embelliſhed with Cuts. Price 


Sixpence. 


27. Letters 


— 


— 


. in St. Paul's Church Tard. 133 
27. Letters between Maſter. Tommy and 
Miß Nancy Goodwill, Containing the Hif- - 
tory of their Holiday Amuſements. With 
Cuts. Price Sixpence, Fay 
28. The Pretty Book for Children: Or, 
an Eaſy Gaide. to the Engliſh Tongue; 
deſigned for the Inſtruction of thoſe who 
cannot read, as well as for the Entertain- 
ment of thoſe that can, Price 6d, bound. 
29. A Pretty Book of Pidures tor little 
| Maſters and Miſſes; Or, Tommy Trip's 
 Hiftory of Birds and Beaſts; with a familiar 
Deſcription of each in Verſe and Proſe. 
To which is added, the Hiſtory of little 
Jen Trip himſelf, of his Dog Jowwler, and 
of Megleg. the great Giant. Price Sixpence 
bound; | TEE > 
30. Feed for the Mind: Or, a New Riddle 
Book; compiled for the Uſe of the great 
and little good Boys and Girls of England, 
. Scotland and Ireland. By John the Giant 
Killer, Efq; Adorned with Cuts. Price 
i FTixpence. „ 2 
gi, The wonderfol Life and ſurprizing 
Adventures of that renowned Hero Redin/or 
Craſoe, who lived twenty-eight Years in an 
uninhabited Iſland, which he afterwards 


colonized. Embelliſhed with Cuts. Price 
Sixpence, 


38. Six · 
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„ y worib Vit: Or, Little 
Stories for little Folks of all Denominations. 


 Adorned with Cots. 


33. Alphabet Royal ou Guide ee 
et agreable dans l' Art de Lire. Le Prix 


34. The Royal Eſalter, or King David's 
Megitations: to which is added at the 
Bottom of each Page, Rational Meditation; 


on moral and divine Subjects, inſtructive 


und entertaining to both young and old; 
and at the Beginning of each Pfalm a ſhore 


Explanation thereof. Adapted to the Uſe 


of Schools as well as private Families, 
Price 94. bound. 
3e. An Eaſy Guide to the Egli Lan- 
guage, in two Parts. Part I. Contains 
Tables of Words from one to nine Sylla- 
hive; with Leſſons properly adapted to each 
Table; alſo ſelect Maxims, calculated to 
imprint upon the tender Minds of Youth 
the Principles of Wiſdom, while they are 
yer but learning the Rudiments of Speech. 


'2. Of Words of the ſame Sound, but dif- 


fering in Senſe. 3. Of Contractions for the 
readier Diſpatch of Buſineſs. 4. Forms of 
Addreſs to Perſons of diſtinguiſhed Rank, 


bell as to thoſe in common Life. Part 


II. contains 
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II. contains, 1. A plain and familiar Gram- 
mar, by Way of Queſtion and Anſwer, for 
| the Uſe, not only of the Engliſh Scholar 
but of thoſe who intend to learn the Latin 
Tongue; as it will give them diſtin& No- 
tions of the different Parts of Speech, and 
the Agreement of Words; and thereby 
greatly facilitate their Progreſs, 2. Sen- 
tences and Maxims, ſelected from the Writ- 
ings and Obſervations of Philoſophers, and 
other wiſe Men; proper to exerciſe and 
improve the Memory. 3. Sele& Fables, 
with proper Pictures, deſigned as an Amuſe- 
ment to young Beginners, and to caution 
them againſt cunning and deceitful Perſons. 
4. Forms of Prayer, proper for Children, 
on every Occaſion. Price One Shilling 
36. A ſet of iy Squares, ind Direc- 
tions for playing with them, fo contrived 
as to learn Children to read in a little Time, 
and to yield them as mach Entertainment 
as any of their Play Games uſually do. By 
which Means, a great deal of Time, com- 
monly idled away by Chilaren, will be pro- 
fitably as well as pleaſantly applied ; upon 
the Plan of the great Mr. Locke, Price Ons 


Sbilling. The 4 
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Library. 


and Ladies; or a Complent T 


Maſters and Miites, Price 
 boatid, © | 


37. The Lillipatian Magazine - or, The 


| Youog Gentleman and Lady! s Golden 
ng an Attempr to mend 


the World, to render the Society of Man 
more amiable, and to eſtabliſ the Plain- 
neſs, Sithplicity, Wildom, and Vircue of 
the Golden Age, fo much celebrated by the 


Poets and Hifſtoriatis, Adorned with Cuts. 


Price One Shilling bound. 
38. A Collection of Pretty Poems, for the 


Amuſement of Children Six Feet high, in- 


terſpetſed with a Series of Letters from Cou- 


fin Sam to Couſin Sar, on the Subjects of 


Criticiſm, Poetry, and Politics, with Notes 
Variorum. Calculated with a Deſign to do 
good; ; and adorned with a Variety of Cop. 


r-plate Cuts by the beſt Maſters. Price 


nd One Sbilleng. 


39. Short Hiftories for the Improvement of 


the Mind. Extracte d chiefly from the Works 
of the celebrated Jo/eph Addi/on, Eigq; Sir 


Richard Steule, Mr. Rollis, and other emi - 


nent Writers ; with ſairable Xefletions by 


the Editor. Price One Shilling. 

40. The %% for Youhg Gentlemen 
for little 
Shilling 


41. The 


e ow dgtcm  AtAmp_ax 


rr 


* 


Cuts. To which is prefixed a Pre 


| ſeri! ugs. and 


poftles and Evange 


in St, Paul's Church Yardt 1 37 


41. The New Teftament, adapted to the 
Capacities of Children ; or, the Four Goh 
harmonized and adorned with Cop = i ne 

ace, ſet 


ting forth the Nature and Neceflity of the 
Work. Price One Sbilli 

42. The Hifory of the Eise, Actions, Suf- 
eath of our Bleſſed Saviour 
Feſus Chriſt, To which is added the Life 


of the Bleſſed Virgin as" Adorned with 
Copper-plkce” Cuts. Price One Shilling 


bound. 


43. An Hiſtory 
Travels, Suffering 


of the Lives, Actions, 
6, and Deaths of the 4. 
72 Adorned with Cop- 
per-p plate Cuts. Price One Shilling bound. 
An Hiftory of the 3 Travels, 
Sufing s and Dau of the Fathers of the 
Chriffian Church for the firſt Four Centuries. 
Adorned with Copper Plate Cuts. Price 


One Shilling bound. 


nl 228 and conciſe Expoſition of the 


of Common Prayer; with an Account 


| of the Feaftr and Fefivels. To which are 


prefixed, the Lives of the Compilers of the 
Common Prajer. Adorned with Copper- 
plate Cuts. Price One Shilling. 

46. The Twelfth-Day Gift : or, the Grand 


| Exhibition, | * Containing 2 curious Collec- 


' on. 


138 Books printed for T. Caran, 
tion of Pieces in Proſe and Verſe (many of 
them Originals) which were delivered to a 
numerous and polite Audience, ov the im- 
portant Subjects of Religion, Morality, Hiſ- 
. tory, Philoſophy, Policy, Prudence, and 

= CQconony; at the moſt noble the Marquis of 

= Secfar's, by a Society of young Gentlemen 
1 and Ladies, and regiſtered at their Requeſt, 
by their old Friend Mr. Newbery, With 
which are intermixed ſome occaſional Re- 
flllections, and a Narrative, containing the 
Characters and Behaviour of the ſeveral Per- 
—_ ſons 2 Price One avg N 
2 47. The {mpertant Pocket Book, or thi 
Falentine's Ledger; for the Uſe of thoſe 
who would live happily ia this World and 


in the next. Price One Shilling. 
_ 48. The Word: of the Wiſe. Deſigned for 
one 3 and Iaſtruction of younger 
| in 8. ; | Ni | 5 4 


» Gates e 4% ty erer groger s 


* be the Promotion of Fools EF; P ro. Sol. * 
Price One Shilling ſewed. . 


49. An Eaſy Spelling Dictionary, (on a new 
Plan) for the Uſe of young 88 
Ladies, and Foreigners: Id wuich each 
Word is accented to ptevent a vicious Pro- 
nunciation ; the ſeveral Syllables are porot- 

ed by a ſmall Figure in the Margin, and 
wWwhhatevet 
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ia St. Paul's Charch Tard. 139 
whatever Part of Speech it is, ſpecified b 
a Letter im liel? following cach Wo "> 
So contrived as to take up no more room in 
the Pocket than a common Snuff-box, tho“ 
a Companion infinitely more uſeful. Price - 
bound One Shilling. | 3 
Fo: Letters on the moſt common as well 
as important Occaſions in Liſe: By Cicero, 
7p Faitture, THIS St. Euremond, 12 
Lords Lanſdowne, An, , 
Bolingbroke, Sir ate 7 emple, Sir William 
Trumbyll, Dryden, Atterbury, Garth, Addiſon, 
Steele, Pope, Gay, Swift, Berkeley, Reue, and 
other Writers of diſtioguiſhed Merit; with 
many Original Letters and Cards by the 
Editor: who has alſo prefixed, a Diſſerta- 
tion on the Epiſtolaty Stile; with proper 
Directions for addrefling Perſons of Ru 
and Eminence. Price 17. 666. 

51. A Vage round the Werld, in Hi 
Majeſty's Ship the Delphin, * commanded by 
the Honourable Commodore Byrovy in 
which is contained, a faithful Account of 
the ſeveral Places, People, Plants, Animals, 
ec. ſeen on the Voyage. And, among o- 

ther Particulars, a minute and exadt De- 
ſcription of the Streights of Magellan, ang 
of the gigantic People called Patagonians., 
Together with an accurate Account of ſe- 
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246 Books printed for T. Carnas. 
ven Iſlands lately diſcovered in the South 
Seas. By an Officer on Board the ſaid Ship. 
Price One Shilling ſewed. ON EAT 
52. A Compendious Hifory of the World, 
from the Creation to the Diſſolution of the 
Roman Republic, 2 vols. Price One Shi. 
"Ting and Sixpence bound. WR 
53. The Circle of the Sciences, in 7 vols, WM 
Price Seven Shillings, Containing, Vol. 1. 


Grammar.—Vol. 2. Arithmetic. Vol. 3. A 


Rhetoric. —Vol. 4. Poetry. Vol. 5. Logic. 

22 6. Geography. — Vol. > Chron 
54. A Compendious Hifory of England, 
from the Invaſion by the Romans, to the 
preſent Time. Adorned with a Map of 


Great Britain and Ireland; and embelliſhed W 


with 31 Cats of all the Kings and Queens | 
who have reigned fince the Conqueſt. Price 
Tito Shillings bound. 2 
* An Account of the Conf#itution and 
"preſent State of Great Britain; together 
with a View of its Trade, Policy, and 
Intereſt reſpecting other Nations; and of 
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